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IS MENTAL RESEMBLANCE RELATED TO PHYSICAL 
RESEMBLANCE IN SIBLING PAIRS 

Ftom ihe Psychological Lahoi atones of Staiifoul V nt^veisiiy 


Barbara S. Burks and Ruth Sherman Tolman 


Tlic conception that mental pioccsbcs aic closely i elated to physical 
stiuctuicsj paiticulaily of the central nervous system, is neccssaiy 
unless we wisli to imagine ouiselves as completely dualistic beings in 
which mind and bodv puisne independent paths that meet only by 
coincidence, Although most cxpeiimcntal attempts to establish the 
presence of coi relations between normal variations in mental and 
structural traits have failed, the results fai fiom disprove that close 
interdependence exists* They only demonstrate that the pioblem is 
a resistant onc> and that associations have not yet been sought in the 
domains wbcic they actually reside 

Phrenology and various other “systems” of character analysis arc 
the outlawed progeny of dignified speculations that began in the 
aimchairs of philosophers, and continued m the modern laboi atones 
of psychologists If logical grounds alone do not answer the biz-aire 
claims of these “systems/^ such experiments as those of Paterson 
and Ludgate (10), Kenagy (7), Cleeton and Knight (1), Sheldon 
(12, 13), and Hull and Evans (5) do so most adequately These in- 
vcstigatois liave rcpoited zero correlations between reliable pooled 
ratings of personality tiaits and the features of Ircad and face on 
wliich various “systems” pin ihcir faith. 

Pionounccd relationships between anatomical structuics and men- 
tal and personality cbarac tens tics will piobably never be found as 
long as they are sought with utter disiegard of the intrinsic functions 
of physical oigans. To expect generosity with a wide mouth, oi a 
calculating disposition with small ears, is as reasonable as to look for 
the cause of color-blindness in the alimentary canal While tire work 

* Accepted for publication hy Carl Miiichison of tlic Editorial Board, and 
leceived in the Editoiial Olhcc, October 30, 1930 

The AVI iters giatcfiilly acknowledge the cooperation of Superintendent 
Sexaon of the Pasadena City Schools, of Mias Mnrgaiet Bennett, Super- 
visor of Guidance, and of the many principals, counscllois, and teacher'? who 
assisted in numerous ways They also wish to thank Professor Lewis M 
Terman for his conatiuctive interest and counsel 
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of Kretschmer upon morphological types miglit seem to oftcr an in^ 
stance of correlation between tuuts having no intiiiiMC toimcctmn, 
the explanation of his results piobably lies in the ciulocrinc secretions 
that affect temperamental as well as nioiphologtcai patterns. 

It IS not unlikely, liowcvci, that genetic linkages may be tliscovcrcd 
within family groups between disparate human traits whose only 
bond in common is the cln omosomc in which thcii detcimincis lie. 
Many such linkages have been found between unit characters in the 
lower animal forms, especially in Dt osophila. With the exception 
of ''sex-linked” charactcis such as hcmiphclia oi color-hlindncss, 
howcvei, no clear ease of simple linkage has yet been icpoited in 
man Since there are only a few human tiaits which behave as unit 
characters, one's best chance of discovering linkages is piobably to 
examine vaimble traits dcteimined by several or many genes, 

pROIlLEM OF pRIiSI NT StUPY 

The present study investigates the possibility that some of the 
genes for mental ability an<l general pliysical appearance aie linked. 
There is a widespread impression that this is the ease. In lay circles 
in which the principles of genetic inhciitancc aic unknown, the com- 
ment is frequently made that this child "takes aftci" his father’s 
side of the house, that another child is "exactly like his motlicr\ 
people,” while still another "is just his oldei brotliei all ovej again," 
The family commonly e^epects these child icn to giow uji with the 
mental and personality tiaits of the rchitives they most resemble in 
appearance, and is fcaiful if a child in its midst looks too much like 
some unfortunate black sheep whose portiait has been turned to the 
wall 

There is a sound theoretical ictison why the amount of physical 
resemblance which a child bears to his fathci or to Ins mothci should 
not influence m the least the amount of liis icscmblance to citlici 
parent in hereditary mental traits, Erich parent always contubutes 
half of the 48 chromosomes which determine within nioic oi less 
narrow limits the course of a chiUrs mental and pliysical develop- 
ment If the child happens to iiihciit, for example, the biown eyes 
of one of his paients, this docs not mean that the child luis icceived 
a laiger share" of heredity fiom the paicnt in question. The 
other parent has also contiibuted a chiomosomc in wliich is located 
a gene for eye color — possibly for blue. As blown happens t<\ be a 
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dominant color, this blue-eyc gene is tempoiaiily lost to view, only 
to leappcni latci among some o^ the child's descendents in tlie absence 
of genes foL a dominant colou If some mental tiait, such as musical 
ability, should liappcn to have one of its genes located in the same 
chromo*^omc, it does not follow that the paicnt whose gene foi e}^- 
color was dominant ovci that of the other parent should show a 
similar dominance foi miisicality. On the contraiy, it is a matter of 
pure chance which paicnt, it eithci, should do so. Many genes, like 
those foi color in the blue Andalusian fowl, do not cxliibit the phe- 
nomenon of dominance to any appieciable extent, but display, instead, 
a blending effect when combined 

In the case of siblings, the situation is altered Though each sib- 
ling receives a full set of 48 chiomosomes (24 from each paient), 
it is a mattei of chance which 24 of the 48 chiomosomes per parent 
will fall to his lot On the aveiagc, a pair of siblings, unless they 
are duplicate twins, share only halt then chiomosomes in common, 
but tlie numbei of sliaied chiomosomes may vary, according to the 
law of normal probability, fiom 48 to zero When the number of 
shared chiomosomes is less than 6, the relationship of siblings, geneti- 
cally speaking, is less close than that of oi dinar y fiist cousins. 

It is reasonable to suppose that siblings who lesemble one another 
vciy closely in physical appearance have leceived an unusually large 
chance numhci of chromosomes in common, and that siblings who 
impiess an obscivei as showing little oi no family resemblance Iiavc 
an unusually small ovei lapping of chiomosomes. If the particulai 
chromosomes involved m the traits under scrutiny should happen 
also to contain genes foi ccitain mental traits, wc might expect the 
siblings who looked most alike to he the most alike psychologically, 
and those who looked least alike to show unusually laige mental 
diffci cnees. 


Nomination ov CASfes 

In the investigation, which was earned out in Pasadena, eveiy 
public school was piovidcd with nomination blanks upon whicli to 
note tlic names of pans of biotheis and pans of sisters who lesembled 
one anothci unusually much oi unusually little in general appeal- 
ance, Teachcis and othcis who filled out the blanks weie not told 
that the study would latei be conccincd with the mental tiaits of 
these child icn, foi wc wislicd to avoid as fai as possible anv bias of 
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selection that might disLoit icsults. We .iskcd bimply foi the names 
of pairs (not twins) "who look so much alike that a person aupuiintcd 
witli one child but not with the second would, on meeting the second, 
instantly lecognize him as belonging to the same family as the (irst/* 
and of pairs "who aic so different in appearsmte lliat a sti anger 
would scniccly believe they belonged to the same (amilv/* 

All siblings nominated fiom the juniordiigli-sehool and scniordiiglh 
school grades (7 to 12) were rated foi general resemblance on a 
9-point scale independently bv the two wiitcis, In addition to sib 
lings nominated from the elementary schools, ^11 hkc-sc\ sibling pairs 
attending two repiescntative elementary schools were seen and inde- 
pendently rated. The lattci group, consisting of 141 paiis, was used 
for computing the icliabihty of the ratings, and foi determining the 
proportions of random sibling pairs which display physical icscni- 
bhnee of vary mg dcgrccb* In this group, as in tiic gioup of noimiv 
a ted pairs, children meeting ccitain criteiia to be described wcie 
selected for further study. 

In order to simplify mteiprctation, only while English-speaking 
children of north-Europcan or mixed “Ameiican** descent weir in- 
cluded m the statistical treatment which follows Ilalf-Mblings weic, 
of course, excluded. It is believed that the results aic ficc fiom 
selective influences other than those always attcndani upon studies 
of siblings taken from a school population, and that the correlations 
can, thcieiore, be faulv compaicd \v\tb thobc icpoited by otlicr in- 
vestigators. 

The Ratings 

The following scale was used by the wrilcis in making then 
ratings : 

1. Almost as much alike in gcncial appear.ince as 
identical twins 

2. Very marked family lescmblancc 

3. Marked fiimily tesemblance 

4. Slight family resemblance 

5. No noticeable resemblance 

6. Slight difference in type 

7. Marked difference in type 

8 Veiy marked difference in type 

9 As different as two people of the same lacc could be 
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The writeis carefully agiecd upon the significance which they 
would assign to the scale, and made several practice latings before 
beginning their field work. Their independent latings of (1) the 
siblings nominated from the junior and senior high schools, (2) the 
siblings nominated from the elementary schools, and (3) all like-sex 
sibling pairs attending two elementary schools [including some from 
(2)] gave tlie following coi relations : 



r 


N 

1 

71 

04 

80 

2 

75 

Ot 

67 

3 

67 

03 

141 


The fact that couelations 1 and 2 aie slightly highei than the third 
is due to the piesence of a laiger number of extremely similai or dis- 
similar pans among the nominated cases than among the random 
cases. If correlation 3 is collected by the Spearman-Biown formula 
to give the reliability of the avciage of two ratings in an unselected 
group, the result is 80 

Aveiagc ratings were distributed in the group of 141 unselectcd 
sibling pairs as in Table 1. 

Collection of Data 

The original plan of the experimenters was to administci the Stan- 
ford-Binet test to the like-appearing siblings of the elementary schools 


TABLE 1 

Resemblance Ratings of Unselfctlo Sibling Pairs 


Rating inteival 

Boys 

Girls 

Total 

Percentage reaching 
or exceeding 

1 5-1.99 


3 

3 

21 

2 0-2 49 

4 

4 

8 

7 8 

2.5-2.99 

5 

10 

15 

184 

3 0-3 49 

15 

14 

29 

390 

3 5-3 99 

23 

18 

41 

68.0 

4 0-4 49 

15 

5 

20 

82 2 

4 5-4 99 

5 

4 

9 

88 6 

5 0-5 49 

4 

2 

6 

92 8 

5 5-5 99 

3 

1 

4 

95 7 

6 0-6 49 

1 

2 

3 

97 8 

6 5-6 99 


1 

1 

98 5 

7 0-7 49 


1 

1 

99 3 

7 5-7 99 

1 


1 

100 0 
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TAHL 1 > 2 * 

Resemdlance Ratings op Eiempnfary School Likh-Apitarino Tairs 

PcrccntflKc of iinsclcctcil 
slbliiigH rc-adnng or Niinihcr of pairs 
Average rating cxcciOdiUK icstcil 

2 0 or higher 3,5 17 

225 7 » (^ 

2,5 15 6 U 

31 

♦The sisters in one of the 34 pairs were niicnding a junior iiigh school, but 
as both children were under 14 years of arc they Were given the Slnnford- 
Binet as well ns the Termnn Group Test 

•whose average lating of rcbcmblancc was 2.0 or better. Only 2.5% 
of the unsclectcd siblings received so hiRli a lating As tins boiindaiy 
netted only 17 eases, it was extended to include siblings whose avci- 
age ratings were distributed as in I'ablc 2. The 34 eases of 'Fable 2 
include 11 pairs of brothers and 23 pairs of sisters. In 24 pairs the 
older child was tested by the junioi authoi and the vmmgcr child by 
the senior author, in 2 cases Miss Natalie Kaymoiul and the senior 
author each tested one mcitihcr of a pair, and in 8 c.iscs the senior 
author tested both members of each paii. 

Limitations of time picveutcd the testing of a compaiahlc gioup 
of elemental y-scliool unllkc-appcaring sibling pans. Foui pails of 
brothers whose average ratings ranged fioin 5 to 7 wcie tested, how- 
ever, with interesting results. 

Terman Group Test scores xvcrc obtained for all sibling pairs 
nominated and lated at the junior and senior high schools The dis- 
tribution of average latings of rescmhlancc in these paiis is shown 
in Table 3. In approximately 60% of the cases the 'rcimaii Gioup 
Test Was administered by the writers. Scoics upon this test wcic 
obtained for the remaining cases from the school files. 'I'hc latings 
were made before the tests wcie scoicd oi obtained from the files, and 
nearly nil the tests wcie scored by a thiij pcison who was unf, tinilini 
with the ratings. Four pans are included in Table 3 who were 
rated by only one of the experimenters. 

Tables 1, 2, and 3 all iiidic.atc that the standauls cmplovod by flic 
writers m rating the girls wcie somewhat moie lenient than those 
used m rating the boys, foi more givU than boys icccivcd bigh nulngs. 
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TABLE 3 


Resemblance Ratings of Junior- and Scnior-Hich-Schooi Nominated Pairs 


1 — 

Rating interval 

Boys 

Gills 

Total 

1.5-1 99 


1 

1 

2 0-2 49 


2 

2 

2 5-2 99 

1 

3 

4 

3 0-3 49 

4 

6 

10 

3 5-3 99 

12 

11 

23 

4 0-449 

5 

9 

14 

4 5-4 99 

4 

6 

10 

5 0-5.49 

2 

5 

7 

5 5-5 99 

2 


2 

6.0-6 49 

1 

4 

5 

6 5-6 99 

2 

1 

3 

7.0-7 49 

3 


3 


36 

48 

84 


Treatment of Data 

1, In the group of 34 elementary-school lilce-appeanng siblings 
the IQ of the older member of each pair was correlated against the 
IQ of the younger member. 

2 In the junioi- and senioi-high-school group of 84 pairs, the 
following subdivisions wcie made* 

a 20 like-appearing pans whose ages were less than 
15-0 (rating 3 5 ot better) 

b 23 unlike-appearing pans whose ages were less than 
IS'O (rating less than 3 5) 

r, 32 hke-appeaiing pairs of all ages, including those of 
{a) (rating 3 5 or better) 

d 52 unlike-appearing pairs of all ages, including those 
of {b) (rating less than 3.5) 

e, 20 cases with highest rating of resemblance, regard- 
less of age (lating 3 5 or better) 

/ 20 cases with lowest ratings of resemblance, regard- 
less of age (rating 5 0 or less) 

Terman Gioup Test IQ’s were computed for Groups a and h in 
the usual way. In Groups c and d ccitain empirical assumptions 
were made, viz., that the aveiage IQ of the children tn age gioiips 
above 14 was equal to that of the child len of Icssei age, and tiiat it 
took the same number of points on the test to equal one point of IQ 
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TAiJLi: *1- 

CORREI ATLON3 nrTWPFN iQ'a 01 Llkl-- AMH U NMK P- Al'l’P ARPJN PAIRS 



r 

I‘l , 

N 

Group 1, elementary school> likes 

Gioup 2, junior and senior IukIi school 
ff, Likes undci 13-0 

IS 

09 

34 

7H 

06 

20 

b Unlikes under 15-0 

Jl 

n 

23 

c, Likes of all ORcs 

07 

0/ 

32 

(i Unlikes of all ages 

fil 

06 

52 

e Pairs most like 

(A 

.09 

20 

/ Pairs most unlike 

r,3 

09 

20 


among children above 14 as it did among child leti of 14, These 
assumptions aie probably only appioxiniatclv accuiatc, hut give “estp 
mated” IQ’s whose values aic moic reasonable than tlifbc yielded by 
a MA/CA ratio in children over 14. As in tlic ease of (iroup 1, the 
IQ of the older child was correlated against tli.it of the younger 
child of each pair. 


Risults 

Table 4 suinmaiizes the conclation cocfliclcnts between tlie IQ's 
of the sibling gioups just described. 

The IQ’s of the children in Gioups 1 .ind 2 liad means and 
standaid deviations as shown in Table 5, in which the mean chiono- 
logical ages ace also listed. 

With the exception of correlations a and h for Group 2, tlic conc' 
lations reported in Table 4 arc fully in accoid with those found by 
other invcstigatois foi groups of siblings of similai giade langc 
mcasuied upon tests siinilai to those used in this study, Upon indp 

TABLE 5 

Measures or CEN-rRAi, TrNDFNCv and Oisphrsion op IQ's 

Mean IQ .9/; Mean C\ N 

Group 1 (likes) 


Older of pair 

lOl 

U 

9-9 

34 

Youngei of pair 

106 

12 

7-'5 

34 

Group 2 (likes) 

Older of pair 

101 

15 

1 V-k 

32 

Younger of pair 

107 

L4 


32 

Group 2 (unlikes) 

Older of pair 

101 

12 

1 1-9 

52 

Younger of pair 

106 

1+ 

13-1 

52 
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vidual tests (chiefly the Stanfoid-Binet), various investigators have 
icported sibling conclations as follows* 


Rcnsch (11) (1921) 

Eldcrton (2) (1922) 
using Gordon’s data 

45 

54 

using Drmkwater’s data 

38 to .53 

Hart (J) (1924) 

40 to .46 

Madsen (8) (1924) 

63 

Hildieth (4) (1925) 

41 

Jones (fi) (1928) 

49 


Thorndike (15) has leported conclations of 66 and 73 between 
I E R gioup test scoies (intcipieted in terms of age noims) of sib- 
lings attending high schools 

Since conclations a and b for Group 2 (Table 4) aie based upon 
only a small numbei of cases, and arc not checked by any of our other 
conclations, wc arc not justified in attiibuting significance to tlie 
diffeicnce between them* Conclations c and dy based upon laiger 
numbei s, display a difteience that is insignificant in the light of its 
piobable enor. In conclations e and what slight difference occuis 
IS in favor of the unlike gioup I The correlation, 45, between the 
like pairs of Gioup 1 is ceitainly no higher than would be expected 
on the basis of pievlous work with siblings tested on the Stanford- 
Binet. In this connection, it is inteiesting to compare the differences 
found between the Stanford-Binet IQ*s of four pans of vciy unlikc- 
appearing biothcis The aveiagc IQ difference for the four pans 
was 9.5 as against 13 4 foi the 34 like pairs, and 12.0 for a group of 
siblings diff Cling less than two years in age who weie studied by 
Tallman (14) The present study, then, offers no evidence in sup- 
poit of linkage between intelligence and gcneial physical appeal ance 
of siblings. 

It is possible that the siblings considered in this study weie not 
selected rigorously enough to show linkage if it exists. To gain a 
little light on this possibility, we examined the recoids of four pairs 
of siblings who lesemblcd one anothei so closely in appeal ance that 
only then diffeiences in size served to distinguish them foi the casual 
obseiver. The IQ^ of these pans weie as follows 

1 Biothcis of 10 and 7, IQ^s 103 and 105 

2 Sistcis of 11 and 10, IQ’s 92 and 91 

3 Sisters of 11 and 8, IQ’s 128 and 95 
4. Sisteis of 7 and 5, IQ’s 87 and 116. 
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Two paui were very similai n\ IQ, Imt tlie othfi two pairs showed 
differences in IQ tli.u were cxcmicti hy only one- otlu-r pair of 
Group 1, 

Finger prints weic taken by tlic wnicrs fm Cnscs I, 2, and 4> but 
not for Case 3 because of the diners of one of tins pan. 'flie pat- 
terns are indicated below. The friction ridge patterns of duplicate 


Ltfi tllgiH Wight <ligilN 

I 2 1 + S I 2 3 4 s 


Case 1 

Oldest 

W 

LF. 

L V. 

w. 

1 V 

u 

LP. 

L.P 

w. 

u, 

Youngest 

U. 

K 

TA 

ll 

u 

u 

r,A. 

U. 

u 

u 

Case 2 

Oldest 

U 

T.A 

U. 

u. 

u 

u. 

T A 

IJ 

u 

u 

Youngest 

U. 

TA 

U, 

u 

u. 

u 

U 

u 

u. 

V 

Case 4 

Oldest 

U. 

U. 

V 

u 

u 

1). 

H 

IJ. 

u 


Youngest 

u. 

U, 

u 

ih 

1\A 

u. 

A. 

'r.A 

V 

u 


twins have proved to be so amazingly similar that Ncwm.ni and 
others use them for one of the chief criteria in distinguishing between 
fraternal and duplicate twins The wi iters believed that friction 
lidgc patterns miglit be of great assistaticc in dctcriTiining tlic amount 
of overlapping in sibling inheritance. 

In Case I, which is really the mobt staking case of physical resem^ 
blancc among all the pairs studied, only two pairs of coi responding 
fingers have the same patternsp Yet the IQ's of these brotlieis differ 
by only two points* In Case 2 there is a higli degree of correspond' 
ence between the finger patterns of the two sistcis, and also a close 
correspondence in their IQ's (difference of only one point). Hut 
the fact that most of the patterns arc \dnai loops deprives this com- 
parison of some of its significance, since the ulnar loop lias the high- 
est incidence of all patterns in the general population. In Case 4, 
which shows the large difference of 29 points of IQ, seven of the ten 
pairs of fingers have the same pattern (though «^ll seven are ulnar 
loops). While it is possible that palm patterns, which wcie not 
taken, would have yielded results of positive significance, the finger- 
print comparisons seem to furnish no explanation of the mental 
resemblance of Cases 1 and 2, nor of the disparity of Case 4. 

Summary 

The study investigates the possibility that bomc of the genes in- 
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volved m mental ability and gcneial physical appearances ate linked 
A lating scale of physical icsemblance was devised for use in select^ 
ing cases for mental tests The average of two latings on general 
lesemblance had a leliability of .80 in a gioup of 141 white, English- 
speaking, likc'scx sibling pairs attending elementary schools 

Intelligence tests wcie administeied to a group of 34 elementary 
school sibling pairs showing stiong pliysical icsemblance, and to 84 
pans of junioi-high-school and higli'School sibling pans sub-dividcd 
into gioups showing much and little physical lescmblance The re- 
sulting coiielations do not support the view tliat siblings who look 
most alike aie most alike psychologically, oi that those who look 
least alike show onusually large mental differences. 

Of fout elemental y school pairs whose physical resemblance was 
extiemcly close (within the top two pci cent of landom pairs), two 
pairs weic veiy similar in IQ, but two pairs showed differences in 
IQ that weie exceeded by only one other pair of the elementary 
school senes Fingci -print companions obtained in thicc of these 
four cases failed to shed light on the causes of IQ resemblance and 
disparity. 
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LA RESSEMBLANCE MENTALE A-T-KLI P UAPPOUl' A TA KFS- 
SEMBLANCE PHYSIQUE CHEZ ITS PAllU S n’ENFAN'i S 
1)E MCME famuli;? 

(Risiniit) 

11 s’agit (Una ccltc todc dc la poxHibilili utJc qiichtucs-iiris dcs farlcnrs 
compris dans la capaclt6 mcnfalc cl I’apparcnrc lih>su|uc jictt^iale nnt rnpporl 
les uns aux autres On n fait unc 6chclk d'4^>al\iatu)ii \ cnijihncr dnn<i Ic 
clioix dcs enfanta de meme famillc auxqucis on fail siilur <Iph tents inciitnux. 
La moyenne dc deux ^valuatlona dc la resscnihlance g6rkrn1c n cn uiie Con- 
stance de chez un grovipe i\e U1 pmrcH d’cnfnms lU mime (amiUc, dc 

race blanche, dc incme sexe, dc lanj^ut niiglaisc, asHislalil A dcs ecolcs 
616meniaircs 

On a fait subtr dcs teats (i'liitelfigencc \ uit groiipc dc 31 paircs d'ciifnnls 
de meme famille montrant unc grande rcsscnildancc physupic, deves d'liiie 
^colc 616mentairc, et h 84 pniics d'cnfaius dc memo ftiinille, dk^CH dcs itolcs 
*UtJnior and Senior IliglV’ siibdivis^s en gioiipcs niojitrnnl bcaiK oiip ol pcu 
de resscmblance physique Lcs corrGntiam cpii cn r^suUcnl nc BouticiinciU 
paa la throne que les enfanta dc meme fnmille dc In plus grande lesscrnblance 
physique se resacrabWnt le plus psychcilogiqucmcul, wi que ceux nuiutrant la 
plus grande diflircnce d'apparcncc physique monticnt de tr6s grandcs dif- 
ferences mentales Lcs correlations entre lcs Q I des enfanu dc menie 
^^mille, y compris ceux qiil se rcspcmblcnt cl ceux qui nc st icsscinhIciU pns, 
n’ont dift^ri que d*unc fii?on insigmliantc dea con^lntions rappoilces par lea 
investigateuis anUrtcurs pour les cnfnnts dc meme faimilt non rboisis 

Farm! quatre paires dcs 61 eves de I’ccolc ckmcnlnirc cl'iinc tr^s grande 
reasemblance physique (dans lea deux pour cent sup 6 ricurs dcs diverscs 
paires), deux paires se sont bcaucoup rcssembUcs cn Q* I , mais deux pairca 
out montr^ des differences tin Q,L dcpnas 6 es sculcment pni unc nulrc tiaire 
de la sene de Fecole 616 mentairc Des compa raisons dcs impressions dcs 
doigts obtenues dans trjois dc ecs qiintrc cas ont mnnqik dc rnontrer lcs 
causes de la ressemblancc ct du manque de resscmblniicc dcs Q I. 

Burks li* Toi man 
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GIBT ES EINEN ZUSAMMENHANG ZWISCHEN KORPERLICHER 

UND GEISTIGER AHNLICHKEIT BEI GESCHWISTERPAAREN ? 

(Refeiat) 

Die Verfassei untersuchten die Moglichkeit, dasb einigc der Gencn, die 
iRit geistigei Fahigkcit eineiscits und mit allgemcmer korperlichei Ahn- 
lichkeit aiiderscitb in Zusammenhang atehen, nut emander vcrbnnden (linked) 
Sind Es wind einc Mashleitei (rnting acale) zai Messimg det korpei- 
lichen Ahnlichlceit crfnnden, zum Gebrnuch bei dci Wahl von Gcschwistein, 
an dencn man dann Gehteispiufiingen machen wolltc Der Durch'ichiiilt 
zwcier Mcssnngen allgememer Ahnlichkcit zeigten eine Ziiveilassigkcit 
(reliability) von 80 bei einer Giuppe bestehend aiis 1+1 v^eissen volks- 
schnlpflichtigen (elementaiy school) Englischsprcchcnden Geschwisterpaaien 
glcichen Gcschicchts 

Es wiiidcn IiUelligenzpiiifimgcn gemacht an 34 volksschiilpfllchtigen 
Gescliwiatcipaaren die staike korpcriichc Ahnlichkciten zcigten und an 84 
Gcschwisteipaaren ana Untei-iind-Obei-tcalschulklasaen (junior and senior 
high school), geteilt in zwci Gruppen von dcnen die cine viel, die andere 
wenig korpci belie Ahnlichkeit /wischen den Geschwistein zeigtc Die 
crfolgenden Koirelationen unteistutzten nicht die Ansicln-, dass Geschwis- 
ter die sicli korperlich am meisten glcichen sich auch psycliologisch am 
mcisten ahiicin, oder das diejenigen, die sich korperlich am wenigsten 
gleichen aiich gcistig ungewohnlicli stark von cinander abwciclicn Die 
Korrelationen zwisclicn den Inteltigenzqiiotienten von sicli-gleichendcn wic 
von ungleichen Geschwistein zcigten kcine bedeiUiingsvolle Abweichungen 
von Koiielationen welclie diirch fruhere ITntersuchei an nicht-ausgclesenen 
Kmdem ciniittelt wiirden 

Untcr vier volksschiilplliclitigen Geschwisterpanrgn hei denen die korper- 
liche Ahnlichkeit ungcmcin stark war (sie gehoitcn in diesci Beziehung dem 
obersten zwci Prozent dci unaiisgelesenen Paaie an), waren bei Paaien 
die Intelligcnzquoticnten schr ahniich, Bei den zwei andeien Paaren, aber, 
zcigten sich in den Intel ligenzquotienten Unterschiede welche niir von einem 
einzigen Paar in dci Volksscliuleseric ubeischntten wiirden, Die Grunde 
der Ahnlichkeit odci Verschiedcnheit der IntelhgenzquoLienten wurden 
durch Vcrgleicliungen dci Fingciabdrucke, an diei der vier Paaie cilialtcn, 
nicht erhellt 


Burks und Toiman 



THE GROWTH AND SIGNIMC’ANC'K ()]■' DAILY 
VARIATIONS IN INEAN V ]IKIIA\H()R- 

Ffom flic Chftic of Child Dtvtinpuunf of Voir Ontt^iiiify 


III J I N Tih>mi*son 


It has been icpcatedh shnwn in llie Clinit nl C'hild Develupmeiu 
Laboiatoiy at Yale that in the liist 5 cai nf lift- ninnllilv growth 
changes in behavior aic definitely mcasuiablo We have seen no in- 
fant, excluding definitely defective casc^, in whose behavior theie was 
no evidence of an inciemciu at the end (if a foui-week inici val. The 
questions natmally arise* What is the smallest inteival of time after 
wdiich growth is discernible? And what is the naline of the giowtli 
increment? Duiing the course of an cvpciinient undei tak(‘n to an- 
swci other questions, daily ictords of an iiitaiuL le^poriM's duung a 
defined and contiolled period of the day WTic oblaitKMl, 'The studv of 
these data not only olifers a temporal y ans^s"Cl to tlic aliovc (lucstinns, 
but fuinishes suggestions Lonccrnin [4 the scaling ami nieasuieincnt 
of infant behavioi. 

The oiiginal experiment is rcpoitcd In a (lettdic l^syilio[o(/y Mon- 
ograph ( 2 ), by Di Arnold Gcscll «ancl the autlioi '^J'hc cleiails con- 
cerning the expel imciiL, the sct-u[), the history of tlic Mihject and the 
contiol subject will not be lep resented hut au* avinlal>li‘ foi lefnencc 
fn the above-cited monogiaph, Only the essential facts foi this 
report will be repeated. 

The subject, Twin T, was one of a pan of identical gul twins, 
46 weeks old at the beginning of the expeiimcnt. T'welve develop- 
mental quotients, determined between the ages of 24 and 79 uccks, 
range from approximately 75 to 85 She is therefore developing more 
slowly than the average infant During the experimental peiind hci 
health, with the possible exception of one day, was appaicnilj’ good 
Chart 1 gives her tcmperatuie and weight giowtli duiing this peiiod 

The expciimcnt was conducted in a special examining looin of llie 
Nurseiy Home m which the twins icsutcd. Daily, except Sundays, 
for lO minutes, starting at nine o*clock, the subject wax placed in the 

•Accepted foi publication by Ainold Gcscll of ihc Kditorinl lion id, and 
received in the Editorial Office, October 22 , 1931. 
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CHART 1 

Temperature and Weight Chart of Twin 
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experimental ciib (I) fitted Avitli .i bo.iid uslirn^ on tlic side panels 
which were raised about 7 jnclies. On tins tidilo top, pirai ranj^cd, 
were 10 red cubes, one inch Mpiart\ ini^se4l in le^iil.ir lounation: 

9 cubes formiiiK a square ns .1 base and i\\v lOili me iilatcd on the 
middle cube. As stated in the monoj.n.iph, “When the infant did not 
spontaneously play with the cubes, her activity ^^as sliinnlatnl liy the 
Examiner as follows i (1) E handcit the cubes to V one by one (2) 

E built a towel of blocks, within T\ icaclil ( 1) A took a cube fioni 
T and immediately le-picscntcd it, rcpcatln^^ the piocess in a playful 
manner to make it a pame, (4) K held out hei hand foi a cube and 
said, 'Give it to me’ ; (5) by (gesture and demonsiuition, E made re- 
peated efforts to have T hit two cubes toj^ethcr, in a p,il-a-cakc man- 
ner” Occasionally when she disregarded the cubes, uiiiung to gross 
motoi activity, anothei aspect of the c\|)ciimcnt not discussed here 
(training in gioss motor activity) was undei taken for 10 minutes and 
then tlic cube pLay was again begun. The total duiation of the cube 
play observation was always 10 minutes mdicatod by a sLop-uatcli. 
The expeiiment was continued for 40 claV''. On the 2Slli dav after 
the beginning of the expeiiment, a led box ^^as pirscntcd with the 
cubes; this was necessary because the cubes weie beginning to lose 
their motivating value, The behavior on days subs(‘(|ueiu to the in- 
troduction of the red box has not been coinpaird with that on days 
before the box was included but has been coiiipuied only with the 
other days m the later period. 

The co-twin, Twin Cj was the coiUiol subject. At the begHiiiing of 
the expeiiment, at the end of two weeks, and at the end of the experi- 
ment, Twin T and Twin C wcie compared in test situations. The 
test period for cube play was only approximately 5 minutes where- 
as the rcgulai daily obscivation was 10 minutes in length. Theicfore, 
the test-period behavior is not as clivcisc as tlic daily iiehavioi , irific- 
quent behavior did not occur in the slioitci period. The test situ- 
ations for both infants wcic, howevci, highly similai Dining the 
expeiiment, both the obscrvci’s activity and the infant’s behavior were 
concurrently dictated to a stniogi aplicr seated in an inconspicuous 
corner of the room, These dictated iccoids aie the data which have 
been studied for evidence of changing behavior palleuis 'I'lie lecoid 
for tlic first day was read; items of bcbavioi weie .\bstv acted and 
arranpd vertically in ordci of thcii appeal ante Cliecks in the fust 
opposite column indicated the items appealing on the iiisL day I'hr 
record for the second day was lead, new items of hchavioi wcic adilcd 
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to the oiiginal list and all items occviiring on the second day were 
checked in the second column. This proceduic was continued for the 
records for the total experiment Items clescubmg already fully de- 
veloped abilities and thcrefoie not significant at this stage of develop- 
ment weie omitted Chait 2 was the result The underlined checks 
on the 1st, 14th, and 42nd day after the beginning of the experiment 
maik the contiol subject’s behavioi. The items, foi convenient ref- 
cLcnce, are numheied at the left, those appealing on the same day have 
been designated by the same numbci followed by a differentiating 
lettei. 

The writei is duly conscious of the subjective errors which may be 
involved in the following analysis In the first place, the records are 
meie ohseivations. However, the observer had had a yeai-and-a-half*s 
expciiencc m obsciving and dictating, almost d«aily, cube play of in- 
fants She was, theiefore, aleit to the child^s activity from the begm- 
ing, It can be said with confidence that new items which appear are 
not due to hei inci eased skill in obscivation, Neither can they he 
due meiely to the infant’s gi owing adjustment to the cubes, cub, 
room, and Examinci : the control twin gives ample evidence for that. 
Anothci danger is that wc will read into the items a significance not 
tlieie, But It has been oui expeiicncc that we are moic likely to 
do just the opposite to fail to see the i elation between eaily and sub- 
sequent behavioi wliich close and prolonged study reveals 

The play was stimulated by the observei Unevenness of stimula- 
tion could be a factor. Tests on the control twin indicate that this 
stimulation liad little effect on the actual performance, except in the 
social aspect of growth It is not possible to stimulate behavior be- 
yond the matuiational level (2) Theiefoic, it is not likely that any 
changes in pcifoimance aie due to the observer’s instigation If they 
had been, and if the incitement had been uneven, a more fluctuating 
pictuic than is piescnted would have been the result 

A numbei of the items have been studied in the normative inves- 
tigation now in piogicss at the Yale Clinic of Child Development 
In the noimative examination, the multiple-cube situation lasts about 
3 minutes while the daily pciiocls of this study were 10 minutes 
Although, theiefore, a ducct compaiison is not possible, the change in 
the ficquency of infants displaying behavior at the consecutive lunai 
monthly age levels indicates the matuiity value of the behavior and 
rcfcicnce will be made to this as yet unpublished mateiial whenever 
It is pcitincnt 
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M^ith the need for caution in mind, the items weic examined to 
see (1) if they denote a leal change in behavior, and (2) if that 
cJiange is part of the piogression to moie advanced bcliavioi. When 
such changes are shown, I believe we are justified in saving that we 
have discerned fftoiotli changes Howevci, if (1) and not (2) can 
be demonstrated, then the assumption that giowth has taken place is 
not so cleaily justifiable. Arguments on this point will follow a diS' 
cussion of the items — the next subject for consi delation. 

Item secures oue cube. 

Item 1-b, accepts second cube, retamiug fiisl, 

Item 1"C, lesecines cube as soon m dioppedj 
and 

Item 1-d, hfts cube agamst cube on table (opt were obseivccl the 
first day These items arc characteristic of 40-wceks Infants, Se- 
eming a cube in each hand, they hold it, look at the othei cubes, and 
at the Examiner, if their hold lelaxes and they drop one cube, it is 
immediately reseemed They use the cube in hand to appioach and 
hit other cubes, on the tabic, 

Item 2-a, ups cube with index fxngei , holding cube in hand. Is an 
advance beyond Item 1-d, Obseivation of this activity in other 
infants suggests it is an attempt to secure the third cube, Item 4-c. 
The recoid substantiates this interpictation for it continues. “She 
finally releases one cube and moves hand towaid tipped cube but im- 
mediately lesccuies diopped cube ** 

Item 2-b, extends cube to Examiner^ has definite normative signi- 
ficance. Evciy child from early infancy has many things taken from 
It, but it IS relatively late when be finally staits extending oi offering 
objects to people Wc find it cliaiactcnstic of about 48-52 weeks 
level. Its earlier occuirence in this case is because of the longcz penod 
of observation, 10 minutes, as opposed to the usual 3 to 5 minutes 
Twin T*s previous social behavior had consisted only in looking at 
the Exammei and in showing animation by becoming active and wav- 
ing her arms It will be noticed that on the 42 nd day both twins 
displayed this behavior in the test situation. 

Item 3-a, Juts cube against the table top iinitathcly Spontaneously 
hitting the cube against the table top is an activity which i caches a 
peak at 32 weeks. As imitative bchavioi it is more advanced than as 
spontaneous activity. It was not until the 4th clay that it could be 
incited by the Examiner's example. 

Item 3-b, vocalizes when cubes aie removed The fiist piotcst to 
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the withdrawal of objects is crjdng. If an infant is not “spoiled*^ lie 
usually leal ns to accept the situation, but frequently, with the de- 
velopment of Unguagc, we find the infant xesorting to a mild vocal 
protest. It is his moic mature way of making his wants known, but 
less matuie than the veibal, ** Until the 4th day this infant had 
meicly accepted the end of the situation Obviously vocaliz^ation of 
this type would not occui if the infant were not interested in the 
cubes or if he weie veiy much distinbed by theii removal In the 
fiist case he would piobably resort to his less mature bchavioi, cry- 
ing. The OCCUI reiicc of this behavior is indicative of a certain ma- 
turitv but lack of its occurience does not mdiCcite lack of maturity 
Item 4-a, hits cube apmnst crib plaifoim Hitting the cube agam&t 
the platform is an advance ovci Item 1-d. Tlicie will be noticed a 
constant widening of the child^s field of activity At fiist his play 
IS confined to the table top bcfoie him; he then turns to the platfoim 
on which he is sitting, incoiporating that in his plav; then to the 
side panel of the crib, Item 6-b; the flooi, Item 9; and the wall, 
Item lO-a. These objects appaiently aie discovered as his toys aic 
brought fortuitously into contact with them oi as the development 
of his locomotoi urge results in a changed orientation, bunging new 
parts of his environment within his widening attention span The 
Older m which the cliild s sui roundings are incorporated in Ins play 
depends upon their spatial i elation to him and m any given situation 
this or del can be predicted almost with certainty 
Item 4-b, vocalizes dm mg play activity Eaily vocalization during 
play IS common, but as the child glows oldei his play activity is so 
absorbing that vocalization diops out It is at this age that banging 
is veiy fiequent (32 weeks) and it m turn decreases in frequency 
as vocalization reappeais again At the 40-wceks level 27% of the 
infants in our normative studies vocalized duung the multiple-cube 
situation, while 41% displayed this behavioi at 44 weeks Although 
vocalization occurred first on the 5th day of the experiment, it will 
be seen that it ’svas not until the 22nd day that it became a piomment 
pait of the activity. 

Item 4-c, sect/7 es two cubes in one band. The infrequentv with 
which this behavior appeared on subsequent days suggests thtit it 
may Jiave been a foitiiitoub occui icnce Ncvcithcless, tlie facts that it 
did liappcn is significant foi it is undoubtedly an advance ovei pie- 
vious behavior now 3 oi 4 cubes instead of 2 can be held at once 
Item 4-d, hits ntbe^ togeihei, pat-a^cake fashion Holding a cube 
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in each hand and hitting them together normativcly follows holding 
two cubes and hitting them against othei objects, Item 1-d. Bung- 
ing two objects togcthei may involve a higher foim of attention, but, 

- on the other hand, the explanation may be due mciely to the difficulty 
of the abductive movements 

Item 4-e, hits cube about on table top using cube in handj, occius as 
the cube in hand hits the cube on the table moic lateially. It is 
possible that the child is attempting to icpeat Item 4-c and, failing, 
he pushes the cube fiom position , this result satisfies him and he con- 
tinues it Item 10-b IS a fuither extension of this activity. 

Item 5-a, canies cube from table top to inb platfoi m This bc- 
havioi difters from Item 4-a in that it is a more cliiect turning to the 
platfoi m; Item 4-a occuired some time aftci the cube had been taken 
from the table The peak of this behavioi normally occins *it 44 
weeks, This tiansfening activity increases in complexity as it be- 
comes integrated with advancing locomotoi activities Item 8-a may 
be legal ded as the next step in transpoiting cubes, 

Item 5-b, vocalizes when talked to Of couisc vocal response can 
be socially stimulated very eailv, but theie was no conscious attempt 
on the Examiner’s part to elicit vocalization. Instead, the child was 
talked to merely to stimulate cube play. Wlien the stimulus is as 
mild as in this case, vocal lespoiise is much moic matine behavioi and 
suiely indicates a stronger vocalization uige than Item 3-b and a 
less matuic activity than the convex sational jaigon of 18 months. 
Item 6-a, leleases one cube over anoiheu The child once secuicd 
two cubes in one hand (Item 4-c) He may be attempting to ic- 
peat that perfoimance and as he opens his hand to take the second 
cube the first falls out Fiom that point of view his present behavior 
isinfeiior to his former pci f ot maiice, but, fiom another point of view, 
this new behavior is seen to be an early stage of towei building. 
It is our opinion that infant behavioi veiy fiequcntly piesents tins 
paradoxical pictme of legicssion and growth When the mother 
sighs and says, ^'Why, Johnnie did that a month ago, but he can’t do 
It now,” It means not that the child has letuined to a more immature 
response but that instead he is acquiiing new ways of reacting that 
in tuin set the stage foi future giowth Infant behavior growth is 
not moiely doing something bettei and better; it is a mucli moic in- 
ti icate process than that. Its course is revealed only when carefully 
and mtensively studied; meie logic fails to expose it. 

Item 6-b, hits cube against the uib side rniL TJic appearance of 
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this item illustiates the widening of the child’s field of activity dis- 
cussed unclei Item 4-a. It is a step between Item 5-a and Item 9. 
Item 6-c, ieleases cube to Exemiiuer, It is mteiesting to note tliat 
this is the second new item appearing on the 9th day which involves 
leleasing ability a fascinating and well-defined bit of behavior foi 
genetic study Releasing develops latci than prehension* At fiist 
an infant, holding two cubes and piescnted with the thud, will leach 
out, dropping the object which he is holding as his hand opens to take 
the thud, and he disregards the dropped object With inci casing 
age lie is atti acted to the chopped object, ceases to leach foi the thud 
object, and resecuies immediately what he has diopped, Item 1-c 
At a still latei age he letains both cubes, using them to hit the other 
cubes GiaduaUy he definitely diops one cube and picks up another, 
Item 12 Releasing a cube to the Exannnci also has a social aspect. 
It IS an advance ovei the Item 2-b and leads to that stage when the 
child brings and gives you eveiy thing he finds As an item of social 
behavior it is clearly indicative of giowth 

Item 7, scatiefs cubes^ btuskmg wUh hands Why scatteiing the 
cubes by biushing them with the hands should appeal in the behavloi 
pictuie at this time is not dear. The only explanation tlmt the au- 
thor can give is that the cube's were accidentally biushcd, due to the 
increasing vigoi of the child^s phiy, and that satisfaction in the ac- 
tivity stimulated its continuance. If one consideis merely the growtii 
m ability to scatter the cubes, legaidless of how tlie result is accom- 
plished, we see tlmt this behavioi is moie effective in its lesults than 
Item 4-d and less effective than Item 19-a, and m that sense it is an 
Item icpiesentmg a stage of giowth 

Item 8-a, cteeps with cube in hand, has been preceded by tuining 
from the given position to peifoim Items 4-a, 5-a, and 6-b Ob- 
viously creeping with the cube in hand is a more advanced accom- 
plishment, though less advanced than standing. 

Item 8-b, lifts cube high and diops it Lifting of the hands up 
high IS a conuTion activity of this age in which the baby game, 'TIow 
big is baby? — So big’* has its oiigin Dioppmg the cube with tlie 
hand up high is merely an integiation of the ^'So big’* and cube-ieleab- 
ing activity. Its appearance at this time in the behavior of the con- 
trol twin is a pi oof of its fundamental charactei It may be a pait 
of increasing tendency to scattci the cubes about, moic advanced than 
Item 7, and less advanced than Item 11-a 

Item 8-c, rubs hands bach and /oi//i oh table top After the cubes 
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have been scattered, as in Item 7, the child continues mbhing his 
hand back and foith on the table top, deuvcs satisfaction fiom the 
sensation, and continues his activity This behavior leads to Item 
ll'bj a response noted m both infants on the 42ncl day 
Item 9, (hops cube io flooi ova trib side lad, i^ a combination ot 
Item 6-b and dioppmg the cube It is the step between Item 6-b and 
Item 10-a. 

Item 10-a, htts cube agawst tuall Sec Item 4-a and Item 9, 
Item 10-b, hes rube io platfoirn with cube in handj is moie effective 
than Item 4-e, but to what activity it leads is not clcai 
Item 11-a, throws cube on table top, a step between Item S-b and 
Item 19-a. 

Item ll“b, riib$ cube back and forth on table top. With a cube in 
each band, this activity of lubbing the cube back and forth against 
die table top became so vigorous on the IStli day that deep led marks 
vi^ere left on the giay table. See Item 8-c. Although this activity 
has frequently been observed in normal infants, it docs not rcacli a 
high fiequency at any one age, Chart 2 indicates that it icinains in 
the bchavioi picture for 25 days and tlrat tlie coatiol twin also in- 
dulged in It on the 42nd day, Howevci, as a giowth activity, its 
significance is not evident, and, theieforc, at present we will con- 
si clei it to be merely exploitive play which docs not lead diicctly to 
fuither activity — a. pure research enterpiise on the infantas pait, 

Item 12, drops one cube to take anothei. The genetic aspect of this 
Item is discussed under Item 6-c This activity becomes inoie and 
more prominent in the behavior pattern until the child is able to 
secure without fad moic than two cubes at once, it then begins giad- 
ually to disappear from the picture, 

Item 13-a, secures cube between index fingeis Holding a cube in 
each hand, a thud cube is attained between the two extended index 
fingers Not since the 5th day has the infant secured in an}' manner 
the third cube, but now, with the prominent activity of the index 
fingers, a new solution is discovered It is not a satisfactoiy one, for 
a slight movement of the hands results in dropping the cube. This 
behavior is replaced 5 days later by tJiat indicated by Item 14-b. 
Item 13-b, scratches cube with inde\ fingeis. Scratching which in- 
volves the simultaneous flexion of all digits is chaiacteiistic of 20- 
weeks maturity, but sci ate lung with meicly the independent action of 
the index fingei is a much more ipature response. While wc liavc 
no normative data concerning the bchavioi item, it has been observed 
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incidentally m other infants to function sometime between 46 and 52 
weeks. Its appearance piccedes further activity utilizing the index 
finger, such as de<iciibed by Item 17 

Item 14-a, holdinp Hoo cnbesj aiie^npis to sio}e one cube and se- 
cure third Sccuiing a thud cube between the index fingeis, Item 
13-a^ was by no means a successful method of acquiiing tlie thud cube 
Stoimg one cube to take the thud is the method wliicli will be used 
when the child is oldei In this manner a number of objects can be 
accumulated 

Item 14-b, holds third cube between iwOj one m each hand. Fail- 
ing to stoic a cube the infant icsoits to a modification of Item 13-a 
wliicli results in a fiimer grip on the tliird cube due to the laigei sur- 
face of the side of the cube as opposed to the index fingei surface. It 
is a bettei tempoiary solution than Item 13-a which will be leplaced 
bv success in Item 14-a, 

Item 15-a, leleases cube m box Beliavior on this day cannot be 
compaiecl to that on foimei days because the situation now involves 
a small icd wooden box. Beliavioi which conccins meiely activity 
with the cubes is checked opposite tlie old items, bchavioi with tlic 
box, like that obseived with the cubes, is indicated opposite the items 
for the cubes but checked with a b instead of an ^ It is significant 
that the same activities aie perfoimcd with the box as weie observed 
With the cubes, illustiatuig the fundamental character of the activity 
Although to an adult the box may be regaided as a large cube, hol- 
lowed out on one side, to a child it presents a different pioblem In 
prehension and manipulation 

Item 15-b, releases cube on shoe Sec Item IS-a 
Item 16, cniises zpith cubes. The urge to ciuise is now becoming 
stionger, and the child arises to Ins feet and starts to get about the 
crib When reseated, he accepts the position and continues liis play 
with the cubes Pie has developed beyond mere creeping with the 
cubes. Item 8-a, but he docs not yet persist in standing to play with 
the cubes, Item 19-b. 

Item 17, pokes cube, using index finger As foiecast in Item l4-a 
and Item 14-b tlie index fingci is coming into prominent and frequent 
use. The cluld now, instead of using a cube to hit and pusli a cube 
about, IS using his index finger. Although the obscivations aie not 
continued until the next stage of growth cmeigcs, we know sufficient 
concerning the latei use of the index finger to recognize in this be- 
liavior a giowth value. 
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Item 18, opens hand, Ms cube roll out. Releasing abilftv ib slio\v- 
mg marked impiovenient , the slow opening of the hand, palm supme, 
allowing the cube to loll out, is an activity leciuiiuig skill in co- 
ol dmatiori Duiuig piescliool life, while playing with sand and 
walei, the child btings the activity into frequent use 
Item 19-a, casts tubes about viffoiously Item 11-a has developed 
into Vigorous and frequent bchavioi Tlie casting is so sticnuous 
tlmt the cubes fall ovci the table top to the platfoim, and frequently 
to the flooi Aim is maccuiatc It is in this respect that impiovcment 
in the activity later ocems 

Item 19-b, msists ott standing for cube play Sec Item 16. Tlic 
child has acquiied the skill to stand and, at the same time, play with 
the cubes, He adjusts to equilibiium, although play involving atm 
activity is constantly disturbing lus balance This is me i civ a step, 
as we all know, to even finer balance 

Item 20, places cube on cube, jeleasiup cube m hatid Releasing one 
cube over another, Item 6-a, occuired on the 9th day, but it was not 
until the 36th day tJiat a cube was placed on anothci cube and je- 
leased A towei did not result because the cube was hit as the hand 
was lifted, We regard tins as incipient towci‘ building — a inoie ma- 
ture achievement which is invariably picsent in latei bchavioi 
Item 21, taps one cube on top of another. This item difters from 
Item 1-d in that it is a repeated, less vigoious, more resti. lined ac- 
tivity, Its occurience at this time is not cleai unless, unsuccessful in 
building a tower, Item 19, the infant retains the cube and taps with 
it instead Since obs'eivation stops on this day it is more diflicult to 
interpiet the Item It may not represent a stage of development but 
ratlier merely exploitive activity 

The unnumbcied items, separated from and at the end of the list, 
indicate to some extent the chilJ*s emotional state duiing the periods 
of obseivation They need no cotnment at picsent, but will be re- 
ferred to later. 

For the rcader^s convenience, the items considered to have growth 
significance are indicated by 1 and 2 on the chart. Letters at the 
left of the Items designate the functional value of the item — a subject 
for later discussron. 

Inspection of Chart 2 will show that the majoiity of the items aie 
indicative of giowth changes. Do the remaining items, designating 
behavior merely new to the organism, show giowth, oi arc they a 
manifestation of some other piocess? On examination they will be 
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found to repiesenE what we will call exploitwe play Play of this 
chaiactei is undoubtedly instiumental in accuiuulatmg cxpenence on 
winch furthei activity may at some later md indefinite day be 
founded. Its value is unquestioned, but its claim to growtli status 
is debatable, therefore, since we aie inteiestcd in definite giowth 
changes^ items of this chaiactei will not be considcied indices of ad- 
vancing development It is veiy piobable that the chaiactei of this 
exploitive activity is the indicatoi for individual differences and levels 
of intelligence While we have found that in infancy the defective 
child advances at a latc slowei than noimal, we usually have not seen 
a coi responding acceleiation in supciioi infants, Seveial instances of 
an unusual play activity in the behavioi of Infants who later showed 
signs of supenoi endowment suggest that the exploitive play may be 
of leal value in the prognosis of individudl deviations in intelligence, 
A recent unpublished study hy Jacobsen and Yoshioka (3) of the 
development of a chimpanzee again suggests this point of view. Wav- 
ing objects, banging them, pushing them, pulling them, etc, aie aU 
activities particulaily conspicuous by then absence in the animal’s 
eaily behavior 

The question is laised, howevei, whethci we should, in genet al, 
give status to exclusively exploitive behavior in a scale designed to 
measuie growth It is piobable that some exploitive behavior is so 
likely an outgiowth of a certain age level pattern that its occurrence 
fuTiushcd an inducct measure of maturity, but that its absence is 
meaningless except as an individual characteristic. In that case, since 
we need all the available data conruigent on the detei ruination of 
growth levels, the indirect positive indicatoi should be incorporated 
with appropriate function m a scale for measuimg behavior growth 
Our unpublished noimative studies show that Items 4-d, 4-e, and 
ll“b are undoubtedly significant of the growtli stage at which we 
find them occuiiing heie, but since then inclusion changes but very 
little the results which follow, they will not be so included. 

Another more immediate question is If, when advanced behavior is 
displayed on a ceitain (la}^ matuiing behavioi in another field of ac^ 
tivity noticed on the pievious day docs not occur, iias the child pro- 
giesscd, regiessed, oi botli^ It has been assumed that advance in 
lesponsc in any aspect of behavioi was sufficient to say that the child 
as a whole had piogrcsscd, Foi example On tlie 19th day, wlicn 
the infant started cruising with the cubes in hand, finer manipulatory 
play with the blocks did not occui , the two performances weic in- 



30 


JOURNAL OF GENETIC PSYCHOLOGY 


compatible We have assumed, howevei, that the past behavioi, un- 
less contra-indicated, remains a part of the infant rcpeitone and that, 
by widening his scope of activity, he was laying the fouiitlation foi an 
even more advanced stage: that of ciuising simultaneous with manip- 
ulatory activity with the cubes. 

Limiting tlie assumption of giowth indication to those items about 
which we were most confident, that is, items fulfilling both condi- 
tions 1 and 2 as stated earliei, data given in Table 1 weic computed. 
Behavioi observed on each day was compaicd, when possible, with that 
on the previous day; based on the total numbci of days compaiison 
was possible, pci tentages rreie derived foi • (1) t)ie numbci of days 
showing giowth; (2) the number of days showing legicsssion, and 
(3) the number of days showing no advance and no rcgicssioii. In 
the same way, behavioi on alternate days, cveiy 3id, 4th, 5th, 6tli, 
7th, 8th, 9th, and lOtli days was compaicd. 

On the 7 th day, instead of making a new item foi imitatively hit- 
ting two cubes togcthei, a moic mature lesponse than spontaneously 
doing It (see Item 3-a), an » was used in checking Item 4-d. There- 
fore the 7th day, while not showing advanced behavioi on the chart, 
has been counted as a giowth dav In the same way, on the 19th 
day the frequent iclcasing of the cube m the box was indicated by / 
There was a decided improvement in her effectively putting the cube 
in the box, and, thciefore, that day also has been included as one 
showing piogressivc behavior 

Since daily weights for the infant during the expeiimcntal pciiod 
were available, similar computations wcie made for pondeial giowth 
(Table 2) 

The weight was always taken at 8 a m., before the bath, eliminat- 
ing the fluctuations due to time of day. Giowth in weight aftoids a 
fitting comparison with growth m behavioi because both represent 
a summation of changes m the total oiganism, even though the Ex- 


TABLE 1 

Percentage of Days Showing Behavior Growth 


Time interval in days 

1 

2 

3 

+ 

5 

6 

7 

8 

9 

10 

No days compared 

25 

26 

25 

23 

23 

22 

26 

21 

21 

20 

Percentage Progicssion 

60 

6 ^ 

80 

78 

83 

86 

92 

90 

lOO 

100 

of days No change 

8 

16 

8 

13 

4 

5 

0 

0 

0 

0 

sliowing, Regression 

32 

20 

12 

9 

13 

9 

8 

10 

0 

0 
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T/VBLE 2 

Percentage or Pays Showing Weight Growth 


Time intctval m days 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

No days compared 

2+ 

26 

22 

22 

24 

21 

24 

20 

23 

19 

Percentage Pjogicssion 

46 

65 

64 

73 

66 

76 

83 

90 

7+ 

84 

of days No change 

S 

4 

9 

9 

17 

5 

S 

5 

9 

0 

showing Regression 

46 

31 

27 

18 

17 

19 

12 

5 

17 

16 


ammer attempted only to motivate cube play, any aspect of the in- 
fant’s behavjoi was noted, legaidless of its function 

Daily giowth in behavioi is shown on 60% of the days, while at 
intervals of 7 days it was almost invaiiably evident Daily giowth 
in weight in the same infant dining the same peiiod was indicated on 
46% of the days and at mteivals of 8 days it, too, was almost in- 
variable, That behavioi changes are occuiiing as suiely and lapidly 
as pli 3 ^sical growth changes is not an ovci -statement,^ In fact, it is 
very piobable that with inci eased keenness of observation and im- 
proved techniques in method we will find behavior even more dy- 
namic than physical growth Below 52 weeks, then, a scale with 
Weekly intervals is piacticablc even with oui picsent ciude methods 

To study the natiuc of the giowth inclement it will be helpful 
to functionally analyze the items This functional assignment could 
be caiiicd to exticmcs, as many functions as theie aic activities could 
be listed, To anah'ze the more outstanding aspects of developing abil- 
ities IS, howcvei, helpful if we iccognize then arbitiaiy chaiactei. 
Inspection revctilcd seven latlici clear-cut functions, s, social beliav- 
101 ; Ij locomotive behavioi ; cube-combining play; p, exploitive play, 
rj releasing activity, Z>, attentional span, a, acquasitivc behtWioi Let- 
teis at tlic left of the items indicate the functions consideicd to be in- 
volved The most evident fact is that seveial functions aie develop- 
ing at once, on any one day wc find behavioi in different functions 
advancing; foi example, locomotioji and vigorous casting of the cubes 
occui on the same day The new items m the various fields occur at 
diffeient intcivals The fact that these mieivals me of vaiying 

^Ahliougli wc find iliat in this case bcliavior giowth parallels physical 
growth, it does not ncccssaiily follow that such ib always the cage In fnct, 
the con ti ary has frequently been obscivcd We have seen loss in weight ovci 
a four-week pciiod nccompnmed by a foui-week gain jn adaptive behavioi. 
Mental giowth may be qiutc independent of physical giowlh as expressed in 
weight 
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RegressioJi inteival m days 123*4-5678 Toial 

No days showing decrement -311-1-1 7 


lengths may be because only the obscived behaviov is lecoulcd here 
Just bec£iuse we weie not keen enough to see ,in nitervening stage of 
behavior does not mean that it has not been there to be obseivcd 

Since the natuie of the dccicmcnfc is as impoitant as tliat of the 
jncjcment, we will cojisidei wliat happens wJicn bcliavlor regresses 
Table 3 indicates the nuinbci of days showing a dccicment when 
compared with the pievious da 5 ' The rcgicssion mtcival^ is cx- 
piesscd in days* 

The tiuee days showing a legrcssion inteival of two days arc. the 
19tlh the 37thi and the 39th day, Refer i mg to the lecoids, wc sec 
tliat the lapse is because of the absence of a ccitain lesponsc^ whicli 
occuned foi the first time on the pievious day. Item 12 on the 19th 
da 3 ' flnd Item 20 on the 37th and 39th day Tracing the couise of 
the appearance of Item 12, wc find that it is not fiequcnt bchavioi 
until 10 days after its appeal ance If the play period liad been longei 
than 10 minutes, it is possible that this developing behnvioi would 
ha.vc been obseivcd. On the othci hand, it may be that this early 
behavior is quite foituitoiis thougli signifiLant in a growth maiinci and 
that the concouise of circumstance was not as favoiablc to tlic be- 
havior as It was on the pievious day, In cithci case the app.ucnt ic- 
giession would not be a true one On the one day ( 10th) when the 
regression inteival was 3 days, the infant was fictty Allhough hei 
tempciatuie (lectal) was only 98*", she was undoubtedly slightly in- 
disposed She did not play with the cubes in the moie iiiimAtuie 
mannei seen at fiist, instead, she could not be induced to play with 
them at all, and fietted at eveiy approach of the Examinci, 

The day of the 4-day regression inteival (22nd day) was cliaiao 
terized by an absence of indcx-finger activity It was on that day 
that her vocalizations during play incieased maikedly in fiequcncy. 
The vocalization undoubtedly absoibcd hci attention and excluded 
the fine eye-hand coordination involved in the piecise indcx-fingci ac- 

®By regression inteival is meant tlie time between a day of legicssive bc- 
ba'vicir and the previous day when behavioi as advanced as that on the day 
of I egress ive behavior was observed. 

The assumption on page 30 is not so justi/icd in the absence of a moie 
advanced behavior mcompatible with the lapsed bcliayioi. 
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tivity Behavior on the following day (the 23id day) showing the 
6- cl ay rcgiession inteival is found to be explained m the same way. 
Then hci vocalizations became squeals and laughters, The next day 
(the 24lh day) we find the greatest legicssion Ciecpmg with the 
cubes in hand is the dominant activity and, like vocalization, it, too, 
excludes the finger motoi responses of the pievious days 

The day following these thiee days of steady regression we find that 
vocalization, cicepmg, and advanced fine motoi activity with the 
cubes aie all evident in the infantas lepeitoiie Sevcial instances of 
tins phenomenon of an activity being picsent, dropping out as new 
behavioi appeals, and then leappcaring m connection with tlie new 
activity can be pointed out on the chait See Item 4-e and Items 5-a 
and 5-b; Item 7 and Items 8-a and 8-b, Item 10-b and Item 11-b; 
Item 16 and Item 17 

It IS significant that on days showing a deciemeat, as we have de- 
fined it, theie IS not a leveision to an earlier helravior pattern, but 
It is lathei suggested that these days may ically be days of giowth 
The one exception was when the child was vciy fretty, but even then 
she did not tiuly revcit — instead she lefuscd to play with the cubes. 

Viewing the occuiience of any one item of behavioi fiom day to 
da}', it IS noticed that it is not unusual foi specific behavioi to oc- 
cui on one oi two days, diop out of the picture, and then occui with 
frequency Aie these early manifestations the infiequent occui re nces 
of a matuiing function oi aic they chance behavioi which, aftci being 
expel le need by the child, aic lepeatcd by him fiisl with miUl enjoy- 
ment and then greater enjoyment and consequently with gi cater fic- 
qucncy? 

It will also be noticed that some i espouses continue to function as 
the infant glows oldei, while othci i espouses aie more tiansient in 
chaiactcr Would the tiansient behavior be a moie accuiate age in- 
dicatoi because it ocems within a nanowci langc of time^ If it oc- 
ciiis foi a shoit but specific stage of giowth, w’e might find it occur- 
ling with slight ficquency at a specific age in a gioup of noimative 
childien, Theie would be dangei, then, of discaiding most valuable 
mdicatots of giowth if the selection of items were on a stiictlv per- 
centage basis 

Does it me«\n that because behavior, as \ve describe it, is in some 
lespccts tiansient that this is the ualuic of a phase of growth^ — Not 
nccessaiily Oui desci iptions, being nian-inade tools, leflcct moie 
oui selves than they do giowth — this will always be tiue of any 
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studies we make and thercfoic the problem must be appioaclicd from 
many points of view to secure the moie universal truth. 

In summary, wc find that daily obscivation of behavioi iii a se- 
lected, controlled and defined pciiod indicates that behavioi Rrowth 
proceeds fully as lapidly as physical growth The giowth increment 
is in diftcient functions on successive days but may be in moic than 
one function on the same day The behavioi growth increment mani- 
fests itself m: (1) the gieatei frequency in one item of behavioi; 
(2) the impioved peifoimance of an activity; (3) tlic appeaiancc of 
a new activity, and (4) the Integration of picvious activities. Some 
Items of behavioi aic permanent, others me transient. Transient 
behavior may have as gieat or gi cater significance concerning the 
stage of growth as more permanent behavioi When the infant is 
appaiently regiessing in behavioi, it docs not icspond in a more 
immature manner but occupies itself with a functionally more con- 
fined lepeitoirc but yet chmacteristic of its age. 

Scales designed to indicate growth may piofitably include bcliavior 
not itself n stage of growth, if that behavior is sufficiently indicative 
of a growth stage. The frequency of occuiicnce of behavioi in an 
age group should not be the only critciion for its inclusion in a be- 
havior scale. Other factors, such as transitoiiness, are impoitant, In 
infants, a study of exploitive play may be found to leveal more than 
giowth rate does concerning future intelligence level 

It is relatively easy to test a gioup of children at dif¥crent ages and 
to devise a scale using the established techniques; it is impoitant that 
this be done, but it is impoitant, too, that we study the natuic of 
growth to see if oui mensurational technique cannot be improved and 
refined Greater intimacy with the developing organism is a neces- 
sary pait of oui own progress in measunng the growth of man 

References 

I Gesell, a Infancy and human growth. New York, Macmi JJan, 192S 
Pp xvii4'418 

3, Gesell, a,, & Thompson, H, Learning and growth m identical infant 
twins an experimental study by the method of co-twin control 
Genet Psycfiol Monoff,^ 1929, 6, 1-124 
3 J icoflSEN, Ci, & Yo^hioka, J The anatomical and bchayioial develop- 
ment of a female chimpanzee during the lust year of life (Paper 
presented at the Thuty-mnth Annual Meeting of the Americnn 
PsychologlcaJ Association, Toronto, Ontario, 1931.) 

Clmic of Child Developnie7il 

Yale Ufitveniiy 

New Havetij Coimecticut 



DAILY VARIATIONS TN INFANT IJEIIAVIOR 


35 


LA CROISSANCE ET LA StGNIFIANCE DES VARIATIONS 
QUOTIDIENNES DANS LE COMPORTEMENT 
DES ENFANTS 

(Resum6) 

L’observalion qiiotidjenne choisie et contiol^e du compoitemeiit d*Hn 
enfant age dc 6 scmairies pendant six semainc'i indiquc que la croissance du 
comportcment a hcvi a\i<i8i laiMdemem que la croissaiice physique L’accioi'%- 
gement se trouve en diffcientes fonctioas aux joura success ifs raais pent etre 
en plus cl’une fonction le mcme jonr L’accroissement du comportement sc 
montre en (1) In plus giandc frequence d'un type de comportement (2) iin 
meillepr lendement d’une activite, (3) Vappaicnce d'une nouvellc activity, 
et (+) 1*1 nteg ration de^ activit^s antcneiuea Qnelqnes types de compmte- 
ment sent peimancnta^ d’autre ne U sout pas Le compurtemcat non per- 
mament peut ctre aiissi sigiudcant on plus significant d l^cgaid de J’etape de 
I’accioissement qii'un cotnpoi temant plus permanent Quand J’enfant sembic 
marcher en anierc dans son compoitement, il ne repond pas d’line mani&re 
inmns mine mais s’oetupe d’rni repcitoire fonctionncllcment plus restiemte 
mais cependant caractenstiquc de son age 
Les ^cliellcs faites pour indiquei In croissnnce peuvent ti^s bicn incliire Ic 
compoitement non lui-meme une etape de croissancc, si ce comportement 
tndique suffisamment une etape dc cioissance Ln fi^qiiencc de Poccuncnce 
dll compoitement dans vm gioupe dTm certain age ne doit pas ctie le acid 
crit^ce pour son incluston dans une ichelle dc compoitement D'autres 
facteiirs tcl qu\in ^tat non peimancnt sont importants Chc/ Ics enfants unc 
^tucle du jeu exploiteuj pent levelcr plus qiie la vitessc de la croissance ill 
I’^gaid clu niveau futur de rinteihgcnce 

Thompson 


VVACHSTUM UND BEDEUTUNG TAGLICIIER VARIATIONEN IM 
VERHALl'EN DER KLEINKINDER 
(Rcfeiat) 

Ausgewfthlte und iibeipuifte Ugliche ReobacliUmgcn dcs Verbal tens ernes 
46 Wochen nlten Kindes wahiend des Zeitabschnittes von sechs Wochen 
enveist, class clas VFachstum im Terliaften eben so scKnell foitsclueitet \vic 
das Wachstum des Koipeis Die Ztmaliine dcs Wachstnms rnanifcstiert 
sich an siAzchsiven Tagen in veischieclenen Funktioncn, nbei anch in mehi 
a Is ciuet Funktion an cm und demsclben Tag Die Wacbstumsximalimc 
im Veilialtcn ausscit sicli (1) in dci giosseren Haufigkcit einer Einzelheit 
dcs Veilialtens, (2) in dci besscien Veiiiclitung einer Tatigkeit, (3) im 
Aussehen der neuen Tatigkeit, und (4) in dei Vcrvollstandigung fiulierer 
Taligiceit Einige Einvelbciteii dcs Verb a kens sind bestnndig, and ere vei^ 
gangUch VciganKbcbcs VerbnUen kana cine giosac odci grosaeie BedeiUvmg 
haben fiu die Wachstumsstiife ala das bcstandige Vcrhalten Wciin cm 
Klcinkind schcnibar icgicssiv ist im Vciliaitcn, icagieit ea nicht in ciiicr 
iinreifcren Art und Wtise, sonclcrn es bcscbaftlgt aich mit cinem fiinktioncll 
bescliianKten Register, das abci doch chaiaUciistisch ist fiu das Altci 
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Skalen, die zur Beslimmung des aii/gesJcJlt wcid«?R, weidcn 

mit Vorteil Emzelhciten des Verhaltens cinschliea'icn, die an sich kcinc 
Wachstumsstufe repreaentieren. vorQusgcaet?!:, dnss sle hinreichcnd dcutlich 
aiif cine Wachstumsstufe hindeiiten Die Haufigkcit des Vorkominens eincs 
Vcrhaltens innerhalb eincr Altersstufc aolUe nicht das ein7igc Kiitciiuin 
dasteflen fur dcssen Einschlusa in die Skala Anderc Eaktorcii wie Ver- 
ganglichkeit «jind wichtig, Es wird sich 'wahischcinlich erwciscn, dasa bci 
Kleiflkindern das Sttidium dcr Entdeckungsspielc /nchr uber das riiktrnftigc 
Intelligenzmveaii aiiszusagcn vennag als dcr WachstumskoDfli/icnt 

THOMpso^: 



STUDIES OF TRANSFER OF RESPONSE I RELATIVE 
VERSUS ABSOLUTE FACTORS IN THE DISCRIMINA- 
TION OF SIZE BY THE WHITE 

F7om the Depart in ent of psychology, Umveisity of Chicago 


HA.ROLD GuLLIKSEN 


Introduction 

Gestalt thcoiies have stimulated a lenewed inteicst in the pioblcm 
of reaction to lelations. The implication m some of the Amciicaii 
exponents [Peikins and Wheeler (II) and Helson (5)] is that 
relations aie perliaps the sole basis of reaction Kohlei (8) holds 
that the animal learns to disci iminate paitly on the basis of absolute 
cues and partly on the basis of lelational cues» but that the rate of 
forgetting differs in the two cases, The absolute cues aie foi gotten 
rapidly, while the lelational cues aie foi gotten moic slowly. 

It has been dcmonstiatcd by many woikevs that the reaction to 
relationship is impoitant m animal Icaimng* Kmnaniaii (7), <as 
eaily as 1902, woiking on two Macacus rhesus monkeys, used a 
long senes of grays numbcicd fiom 1 to 9, 9 being the lightest, and 

1 the daikest He piescntcd the monkeys with adjacent grays, 8 
vs 9, 7 vs, 8, 6 vs 7, etc , ahvays putting the food witli the lightci 
of the two gi ays presented He began Ills training at the lightei 
end of the scale, and, at tlie daiker end of tlic scale, found 83% of 
collect 1 espouses on 2 vs 3, and 94% of correct i espouses on 1 vs, 

2 He conchided that the monkeys had developed a geneial notion 
of a low Didm expressible as “food in the lighter*’ of the two He 
also found othei evidence foi the development of a vague gcneial 
notion bv the monkevs Ohseivuig the behavioi m solving a series 
of problem bo\es, he noted that on the hist pioblerns the monkey, 
on being given a new box, paid no moie attention to the pi ejecting 
latch 01 bolt than it did to othci paits of the box, while in solving 
latci pioblerns the monkey, on being given a new box, devoted its 

^Accepted foi publication by K S Ladiley of the Editorial llo.iid and 
received In die Editoiial OfTicc, March 16, t93l 
^Tlus study was sii()n(jit(d l)V a praut to Di IC & Lashley fiorn tlie 
Otho S A S|)iatn>c Mniioiia] Inslitiiit The wiUci is nuich indebted lo 
Di Lashley foi hdp in planning the rcscaich and in wilting the maiuisciipt 
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efforts almost entirely to tlie projecting paits of the box This lie 
again concludes shows a vague gcnei*il notion expicssiblc as the 
projecting thing htos something to do with opening llie box. 

Lashlev (9), in training rats to sr/c disciimiiiations, found that 
the animal reacted to the relationship between the stimuli, Wash- 
burn (IS) showed the same thing foi a tabbit ttained to a hiightiiess 
discrimination, Bingham (1), aftei tiaiuing chicks to go to the 
Jargor oi two circles presented, found that ‘'a ‘laigc-small* tiaincd 
chick reacts positively to the larger of two stimuli even though this 
particulai stimulus had been the ‘shock^ stimulus m the previous 
experiment Cohuin (2) tested the crow in a similai fashion with 
ciicles of diffcieiit sizeiy, and found that it reacted to the relationship 
between the two circles piescnted, lathcr than to a ciicle of a definite 
size. Revesz (12) trained hens to peck grain fiom the smallei of 
two similar figures that were presented to them and found that when 
they were presented with two congruent aics of a ciicle placed close 
together and parallel the hens went to the one which appeals tlic 
smaller to human vision, thus seeming evidence that liens peiccivc 
this illusion in a mannei similar to human beings Gotz (4) lias 
shown that when hens are trained to cat only the huger of two 
grains, they pick the larger one, even though it is at a gicatci dis- 
tance than the smaller giain, so that the smaller gram would give 
the larger retinal image. Helson (5) tiained two lats to choose a 
60-watt lamp when it was picsentcd together with a 2-cp. lamp, and 
also tiaincd two othei rats to react positivclv to the 2-cp. lamp and 
negatively to the 60-watt lamp. Aftei reaching 93% coricct re- 
sponses on this problem, the rats were tested on a 60- vs a 150-watt 
lamp, and on a 2-cp. vs a 1-cp, lamp. In cveiv case the lats showed 
transposition, but only 83% correct responses wcie given in the fiist 
test for transposition, as against 93% in the oiiginal training, Kel- 
son, however, concludes that the diop is not connected witli the 
change of stimuli, but is simply due to the noimal vaiiation found in 
learning performance. Takci (13) has repeated the work ontchicks, 
using both a size discrimination and a brightness discrimination Pie 
finds evidence for transposition only in the size senes, but in no 
case requiring transposition docs the chick peiform with the accuracy 
It did during the training senes. 

Johnson (6) trained chicks to respond positively to a field contain- 
ing strife of one width and negatively to fields containing stiiae of 
many different widths, but all smaller than the positive field. Later 
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he presented the oiiginal positive stimulus paired with a field con- 
taining still wider stnas, and found tliat in 20 trials the original 
positive stimulus was chosen 13 times. This peihaps constitutes evi- 
dence to show that the chick can be tiained to give an absolute re- 
sponse, although the difference is scarcely bettci than chance. War- 
den (14) also secuicd evidence of reaction on an absolute basis. He 
trained two doves to react positively to a medium gray when it was 
paired sometimes with a lighter, and sometimes with a darker gray 
One dove made as high as 82% coirect responses, the other 57% 
coircct Waiden concludes that it is possible to develop a lesponse 
on an absolute basis 

Peikins and Wheelci (II) have demonstrated that goldfish tiaincd 
to go to a dimly lighted as opposed to a biightly lighted compart- 
ment will, if picsented Mith a daik and a dimly lighted compait- 
ment, choose the daik one, and, similailv, if botli compartments aie 
biightly lighted, the fish will pick the darkci of the two 

Gayton (3), testing fom lats, found transposition of biightness, 
but, since the rats^ accuracy in the transposition series was less than 
in the tiaming senes, Gayton concludes that the new situation 'hs 
icgarded (by the rat) as similar, but not identical to (the ti aiding 
senes) ” 

Kohici (8) states, ^'Thcic is no doubt, now, that a chick, tiained 
with two grays, I and 11 (II being darkci tlian I), always to 
choose II, will, aftei a while, when II and the new (claikei) giay 
III are given, in tlie majority of the trials not clioose II but the 
unknown nuance III/* and also that "tlie habit depending upon the 
pan as a whole is moic enduimg than the habit depending upon the 
nuance snehj since tlie pan as a whole is relatively less decisive 
when the animal reacts to the new pan immediately aftei some 
tiials with the old one “ 

While everyone now admits the possibility of developing reactions 
to relationships, different views aie held regarding the impottance of 
these reactions. Wheeler and Kohlei hold that the iCtiction to re- 
lationships is one of the fundamental facts of learning Warden, 
on the contiaiy, states, “Generalizations to the effect that it (ic- 
action to lelationships) illiistiates a fundamental law of peiception 
aie ceitainly unwan anted on picscnt evidence ” 

It has been demonstrated by different woikcis that animals of 
many diffeicnt species aic capable of reacting to one stimulus of a 
pair, not as a unit in itself, but accoiding to its relative position in 
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the pair. It has sometimes been appaient that when the new stimuli 
were introduced the animals did not peitoim as acciiiately as they 
had with the old stimuli. Varying explanations of these facts have 
been suggested One gioup has held that the only basis of the 
animars lesponsc is the lelationship between the two stimuli Mem- 
bers of this group have explained the inaccuiacy of tiansposition by 
asciibing it to the noimai landom variation found in anv peifoim- 
ance Gayton has suggested a diftcicnt explanation of tlic inac- 
cuiacy of transposition. He holds that it comes from the fact that 
the situation as a whole is “sinular, but not identical’* to that in tlie 
training scries Anothci gioup holds that absolute factors play a 
part This gtoup would probably explain the inaccuiacy of tians- 
position as due to the inteikiencc of absolute with iclational factois 
The purposes of the piescnt investigation aic: (1) to lecbcck the 
fact of tiansposition, using size disci imination in rats, and (2) to 
investigate more caiefiilly cases of failure and success in tiansposition 
to ascertain, if possible, the relative impoitance of the absolute and 
leiativc characteristics of the stimulating situation in dominating the 
reactions of the animal 

Methods 

Training Technique, The tiaining technique used was that de- 
vised by Lashley (10), of forcing the rats to jump about 25 cm. to 
one of two openings, each of winch was covered by a caidboaid heal- 
ing a visual pattern In the piesent expeument two senes of tiials 
weie used, a tiaining senes, and a test sciies. 

In the tfaining senes the lat is to choose the "coiiect” or “posi- 
tive” pattern, and avoid the ‘hncorrect” oi ^^negative” pattern. The 
caid containing the “positive*' stimulus is held up only by .i light 
weight, so that it falls down when the lat strikes it. The lat then 
lands on a platfoim behind the card, where it is rewarded by getting 
a mouthful of food. The caid containing the “negative" stimulus is 
suppoitcd iigidly, so that when the lat jumps to it he is piinislied by 
bumping Ins nose on the card and falling into a net (about four 
feet) The positive stimulus is sometimes to the left of the negative 
one, and sometimes to the right, to coircct foi a position habit, 

Defimtioii of a The Jals wcie given ten consecutive 

trials a day at first, and later this was increased to 20 consecutive 
tiials a day, A tiial is defined in the following mannci ‘ Tlic caids 
were kept in the same position and the lat was put back on the 
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jumping platform as often he choose the negative stimulus and 
fell to the giQund This was repeated with the cards in the same 
position until the rat chose the positive stimulus. This senes of 
jumps with the cards in the same position, teinunated by one ‘^coi- 
icct” jump, IS called *'one triar* by Lashley* 

Whenevei "one tnaP^ was completed, the cards wcic eithei le- 
placed in the same positions, oi mtei changed (according to a '^chance” 
schedule piepared befoiehand) and the rat was then given anothei 
trial. Each day this was continued until the lat had made 20 (10 
in the early pait of the tiainmg) consecutive tuals. 

Definition of ”cuteiion*' This tiaining was continued until 
the rat had reached a ccitain "entenon^' of leaiiiing, Tlie criterion 
adopted was 20 consecutive errorless tiials on one dav, and the (list 
10 of the next day^s 20 tiials also cnoiless; that is, at least 30 con- 
secutive erioiless trials Whcncvei this cnterion was icached, the 
lat was given a "test*^ of 30 cntical trials 

In the ’'test" senes, oi cntical Uials, both Ctaids weie held up 
only by light weights, so that cithci card would fall down when the 
rat stiuck it, allowing him to land on tlie platfoim behind the card 
and get a mouthful of food In the test senes, the definition of a 
tiial could not be the same as m the tmining senes, because the rat 
could not be "punished” with the set-up of the test scries In tins 
case, each jump (to no matter which caid) constitutes a trial. The 
rat was given 30 of these cntical trials, the first 10 being given iin- 
mediately after the "cnterion” had been i cached, and the next 20 
were given on the following day 

After this the lat was again placed on the tiaming senes until it 
again satisfied the cnterion and then was given another test of 30 
cntical tiiakj and so on, until all the diffeient test senes used in the 
expenmen t had been given, 

The it anting sinnuli were two cards, each containing n solid 
white circle on a black background One of the circles was 6 cm 
in diamctei, and the othei was 9 cm m diametei Twelve lats weie 
used in this study Six of them were trained "positively” to tlie 
9'cm cucle, and "negatively” to the 6-cm circle The other six 
wcie trained "positively” to the 6-cm ciicle, and "negatively” to 
the 9-cm circle. ' 

The test stivinli wcie also cauls, each containing a solid white 
ciicle on a black backgiound Ciiclcs of vanous sizes wcie used 
Tile precise details will be given in the discussion of icsults 
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Possible Sources of Error in Interpretation 

Adequacy of Cnienon The rat was icquiied to make 30 con- 
secutive errorless trials in the training seiics, immediately before 
starting on the 30 trials of the test sciics. Then it was assumed that 
the eiiors made in the test scries weic piimaiily due to the type of 
stimuli used in the test scries, and not to some iirelcvant factni such 
as fatigue on the part of the rat, oi imperfect Icaining in the tram- 
ing series, etc. The assumption involved hcie is that, after the lal 
has reached such a criteiion, the next 30 tnals will be practically 
crroiless if no change is made m the situation. 

It seemed advisable to test tins assumption and also the assumption 
that giving no punibhincnt in the test sciics would not alter the ic- 
sponse* This was clone by giving 8 of the 12 lats a test senes using 
the very cards that had been used in the tiaming senes, to see if they 
made what could be regarded for all piactica! purposes as a zeio 
crioi scoie. The nmnbei of errors in 30 tiials foi each of the 8 
rats was zeio for five lats, and one each foi tliiee lats, oi an avciagc 
of about 0 3 errors m 30 tuals This shows that after icaching tho 
criterion demanded in this expeument the next 30 tiials give an 
approximately zeio error scoic. 

Possibility of Read 1071 to Secondary Visual Cues on Cards. After 
the animals had been given scvcial tiansposition tests it was noted 
that the caids used in the training senes had slight sciatclics, smudges, 
fraj^ed edges, etc,, and it was poi>sjble tliat the ml was reacting to 
these secondaiy cues, and not to the size of the ciicles, which the 
experimenter icgaidcd as the piimary cliaractciistic of the cards. 
Two difterent methods were used to check on this possibility Fust, 
fresh cards, one containing a 9- and the other a 6-cm. circle weic 
substituted m one of the test series This lemovcs the secondary 
visual cues and leaves only the size of the two ciiclcs, which the cx- 
peiimenter legaids as the primary chaiacteristic of the cauls The 
resulting number of errors in 30 trials loi each of 12 rats was 0 
errois each for 8 rats, 1 erroi each foi 3 rats, and 3 ciiois foi 1 lat, 
or an aveage of 0.5 eriors in 30 trials This means that theic is no 
evidence of any distuibance pioduccd by removal of the secondaiy 
visual cues, Secondly, the diftercnce in size of cucles (piimaiv 
characteiistic) was eliminated, but the animal was given the seLOiul- 
aiy cues alone to react to. The 9-cm. card of the training scries was 
removed and m its place a fiesli card with a 6-cm ciiclc was paiied 
with the old 6-cm. circle. In another test scries, the 6-cm. c.ird of 
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the tiaming senes was lemovcd and in its place a flesh caid with a 
9-cm. cLicle wa^ paiied with the old card containing the 9’'Cm» cucle 
This meant tliat the lat could use only the secondary cues to difter- 
entiate the two cards. When scored on the basis of ability to leact 
coirectly to the secondaiy visual cues the aveiage cnoi was 14.25 in 
30 tiials This IS a chance eiroi score.^ 

These tests indicate that secondaiy visual cues mav be neglected, 
for tlieie is no evidence of disturbance when these cues are lemoved, 
and theie is piactically no evidence of icaction to the secondaiy cues 
alone, when the piimary cues aie lemoved 

Tests for Transposition 

Six lats (half of the gioup used) wcie tiamed positively to the 
9-cm, ciicle and negatively to the 6<m. ciicle, while the other six 
rats were given the reverse tiaining Tlie results on tiansposition 
aie given first for both of these groups combined, and then foi tlie 
two gioups sepal ately to test the effect of the diiection of tinining 
upon tiansposition in either ducction fiotn the standaid size of 
stimuli 

Efficacy of Relational Fact on PFhen Opposed by Absolute Fac- 
tors When the lats had i cached the criteiion with the b vs ^ 
(liscnmination leqimed in the training senes they weie tested foi 
tiansposition. One-half weie tested on 13 x/s 9 (using the card with 
the 9-cm cucle that had been used in the training senes), and one- 
half on 6 vs 4, (using the card with the 6-cm cucle that liaci been 
used in the ttaining series) Then both gioups weie ictiained to 
the ciiterion with 6 vs 9, and cacli half of the gioup tested witli the 
series the other half had 3ust completed. 

With regal d to the test on 13 vs 9, we have tlic following pos- 
sibilities; If the rat has been tiained to react positively to tlie 9-cm 
circle during the tiaining sciies, when confronted with 13 vs 9j 
(^) he ma3^ leact positively to the 13, In which case he has probably 
formed the habit of reacting positively to the i elation “laiger of the 
Wo stimuli piesented ** If failiuc to leact lelationally is scoiecl as 
an in these critical tiials, then the adoption of a relational 

^One of the lats which hail hecu tiamed positively to the 6-cm cncle, 
when tested on 6 vs 6, jumped to Ihc light icgaidless of the position of the 
cards in the first 10 liinls, and then appaicntly picked np some old absolute 
cue on the 6-cm circle it had been tiained to react positively to, for it 
icactcd conectly to the^c secondaiy cues in all hut 3 of the last 20 tiials 
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mode of jespoJise by tUe rat will give an ciioi score winch appioxi^ 
mates zcio rather closely Or {b) lie may icact iii a random fashion, 
or adopt a position habit. If failuic to leact lelationally is scoied 
as an “error,” then the landom jumping, oi the position habit, will 
give a score of about half cirois (in 30 tiials, approximately 15 
eriois would he an indication of this type of habit), Oi, again, (c) 
he may react positively lo the 9, in whicli uise he lias foimcd a habit 
dependent upon the absolute factois associated with the 9-cin. ciicle. 
On the above definition of “eiror” this type of habit will be mani- 
fested by a score winch appioxim.itcs all ciiors (in 30 trials, ap- 
proximately 30 Cl 1 CIS would be indicative of a icsponse based on 
absolute tactors). If, during the tiaining senes, the rat has been 
trained to react negatively to the 9-cm. circle, then we have the same 
three altei natives, which will be indicated by the same type of cnor 
score, 

In 30 cjitical tnals with 9- and 13 *-citi. ciicles, 12 anim.als (the 
entire group) gave the following error scoics, 

First test 7, 0, 2, 4, 15, 10, I, 6, 3, 0, 2, 9 5 0 

Second test 8, 0, 2, 14, 14, 0, 5, 13, U, 4, 6, 0 6 5 

This gives clear evidence foi tiansposition in two or thiee ani- 
mals, somewhat ambiguous scoies in seven oi eight animals, and 
neaily chance scores m two animals. In no animal was there bettci 
than a chance score in leaction on an absolute basis. In this case it 
seems dear that the animals tend to icact on a relational basis, al- 
though less acciiiately than to the stimuli used dm mg training, and 
that when the reaction docs not show evidence of a relational basis 

the animal jumps at random. In no case is thcic the sliglitcst indi- 

cation of reaction to the absolute size of the stimulus 

The tests for tiansposition downward with the 6- vs 4-cin. circles 
gave the following error scores with 12 animals* 

Average 

First test 14, 3, 15, 15, 6, 16, 14, 8, 15, 2, 15, ll 11 

Second teat 14, 1, 15, 9, 14, 15, 8, 14, 6, 14, I V, 7 11 

Here, again, we have clear evidence foi transposition on only one 
or two animals, ambiguous icactions m five oi six animals, and ap- 
proximately chance scores in about five animals, and, again, none 
gave anything appioximating evidence foi icaction to tlic absolute 
size of the stimulus The icsults differ fiom those of the \3 vs 9 
test primarily in that there is hcie much moie evidence foi a break- 
down of the effects of training. 
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TABLE 1 

Numder of Errors Made in 30 Trials dy Each or 12 Rats on Tests on 
Transposition to 6 w + 


Fuat test Second tc’st' 

Trnincd positively to Tiamcd positively to 

9-cm Glide 6-cni circle 9-crn circle 6-cm ciacle 


14 

15 

14 

9 

3 

6 

1 

14 

IS 

16 

15 

IS 

14 

2 

8 

14 

8 

IS 

14 

14 

IS 

11 

6 

7 


The results just given foi the ciitical tiials on 13 9 and 6 vs, 4 

may be rcgiouped accoiding to the tiaining the animal received 
(whethei positive to the 9'Cm. circle, or positive to the 6-cm circle). 
This legiouping gives the lesiilts shown in Tables 1 and 2, 

In large pait, two sets of eiioi tecoids in Table 1 are identical, 
so thcie is evidence of no clear-cut diffciencc dependent on direction 
of training. 

Again, except foi a couple of cases, the two seiies in Table 2 seem 
to resemble each othei. Theie is evidence of no cleai-cut difference 
dependent on direction of tiaming. 

Compaung the results of the Iirst and second tests, we see that 
the lesults aie quite similai. This shows that these tests aie reluible, 
<and that diiection of previous training is a negligible factoi. With 
the situation arianged so that the animals might leact cither upon 
an absolute or upon a lelational basis, evidence was obtained only 
foi a relational basis In no case was the leaction based upon the 


TABLE 2 

Number oi Errors Made in 30 Trials by Each: or 12 Rats on Tests on 
Transposition to 13 9 


First test Second teat 

Trained positively to Ti ained positively to 

9-cm Glide 6-cni circle 9-cm circle 6-cm circle 


7 

0 

2 

1 

6 

3 


4 

15 

10 

0 

2 

9 


S 

0 

2 

5 

13 

13 


14 

14 

0 

4 

6 

0 
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absolute size of the stimulus sufficiently to pioducc an inversion of 
the relational response However, the accutacy of icnction was re- 
duced in the majority of animals I'o test whethci this inaccqiacy 
of lesponse resulted from conflict between absolute and lelational 
factors, fuithcr tests were made fioin which absolute cues weie 
eliminated. 

Efficacy of Relative FactofS IF lieu /I ding Alone. To test this 
critical trials were given witli 7 1/2^ vs 3 <md 18 In this 

seucs both cards were new to the animal, and ncithci was the same 
size as tlie old cards, so no absolute cues (in the usual sense of the 
teim) remained, 

111 30 critical trials on 7 1/2 vs 5, 12 animals gave the following 
enor scoies* 1, 3, 0, 0, 2, 0, 2, 1, 0, 0, 1, 0. Heic we have no evi- 
dence of a breakdown, no evidence of reaction to absolute cues, All 
the animals showed deal evidence of leacting on the basis of rela- 
tional cues, Compaiing these icsults with those of the ciitical tnals 
on 9 vs 6, wc find that there is a possible indication of slightly 
greater disturbance than was pioduced by the 9 vs. 6 contiol test, in 
which the circles weie the same size as those used during tiaining 

Again, counting failure to transpose as an error, 30 ciitical trials 
with 18- vs 12-cm. ciiclcs gave the following eiior scoie for each 

of 12 animals* 18, 0, 30, 15, 15, 1, 27, 23, 16, 0, 4, 14, with an 
aveiagc of 13.5 Here we have thiee cases of cleai-cut reaction to 
relationship, foui or five cases of clear-cut bicakdowa of habit, one 
or two cases of a cleai-cut adoption of what seems at fiist sight to 
be the opposite of a relational habit,'* 


7 1/2-cm card was chosen because it resembled the 6-cm circle of 

the training senes no more than it resembled the 9-cm. circle of the tiain- 

ing senes Hence, if the rat weie reacting on the basis of absolute size of 

the circles, it would be as hkely to confuae the 7 l/2-cra, circle with the 9- 

as with the 6-cm, circle of the training scries 
■*Tiii9 cannot be regaided as a reaction to the absolute stimulus in the 
usual sense of the word, but an explanation of the phenomenon may be 
offered All those cases that showed an approximation to 30 errors in 
thirty trials were rats that had been trained positively to the 9-cni circle, 

and negatively to the 6-cm circle Furtheimore, the holes (blocked by the 

cardboard) through which the rat jumped were 6^' square, so that all the 
test stimuli from the 4-cm ciicle to the 13'Cm circle appeared, when in 

place, as a circle inside of a square outline. The l8-cm. elide, liowevei, 

was 10 latge, tliat it had to be put on the outside of the opening, and gave 
a quite different pattern, not a circle inside a squnic, but a circle overlap- 
ping the square opening Then, in order to 3 ump to the same general pat- 
tern of circle inside square, the rqt would have to choose the i2-cm. circle 
as opposed to the 18-cm, circle When the rats trained positively to the 
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There is, however, in this test not the same type of ambiguous 
1 espouse that was found in tlie other tests That is, cases of 6, 

10, or 12 eirois, which do not give cleai evidence foi cither tianspo^ 
sition or a bieakdown, do not occur. 

If wc make die assumption that it takes the rat 15 of tlie 30 tuals 
to get "oiiented” oi to “leain*' to adjust to the new situation, and 
hence inspect the lesiilts fiom the last 15 tiials, we find that (1) 
five lats jumped left in cveiy one of the last fifteen tuals, (2) four 
rats leacted to relationship in eveiy one of the last fifteen trials, and 
(3) thiee of the lats, in eveiy one of the lust 15 tuals, leactcd op" 
positc to what would be expected if the icaction wcie on the basis 
of lelationship That is, in these last 15 tuals, thcic was not any 
evidence ot ambiguity in the rats' icsponses even to the extent of a. 
single case of diveigcncc from tlie mode of leaction assumed Dur- 
ing the last 15 tuals all the lats exhibited a definite reaction, and 
about the same numbei had chosen each of the thiee possible types 
of 1 espouse. 

These icsults demonstrate that, with absolute cues ruled out, a 
deal -cut icaction to relationship is given by a majonty of the ani- 
mals only when theie is a lathei slight deviation fiom the tiainmg 
situation Given a gieatei deviation fiom the training situation j the 
animals show more maiked evidence of having individual diffeience<i 
in the type of habit which they adopt. 

Discussion 

The only test in which all the animals showed clear evidence of 
reacting on a relational basis was that in wliicli 7 1/2- vs 5-cm 
circles were used In the othei tests only a few animals (10% to 
40%, varying with the test used) leacted clearly on «t relational 
basis In tlie majority of animals there is neither icaction solely on 
an absolute basis oi solely on a relative basis, but cither a reaction 
paitially on a lelative basis, or a complete breaking do^vn* 

If the rat's icactions aie made solely ujion the basis of the rela- 

6-cm circle made this choice it could not be disdnguishcd from icncting 
rcJatiOfinlly, and none of the infs tinined positively to the 6-crn, circle 
showed any evidence of leapoiulmg positively to the I S' cm, cucle, Of the 
SIX lats trained positively to the 9-cm ciicle, one leacted clcaily positively 
to the 18'Crn circle, font showed laiily clear response to the l2-cm circle, 
and one adopted a position habit The icaction to the 12-cm clicic may he 
inteipietcd as the icaction to the pattern of rclationsliip ^‘circle inside 
squaie” instead of to the leintionship '‘larger than" 
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tionsliip between the two stimuli, why is there a disturbance with 
change in the size of the stimuli? Vaiious possibilities htivc been 
suggested Helson suggests that the decreased pcrfoimancc found 
on testing with new stimuli can be explained on tlic basis of iioimal 
random vauation m the peiformaiicc of the animal. Sucli an expla- 
nation IS iiileci out in this expeiiment by the tests made with 9- iiy 
6-cni ciicles This showed th^at, when the test stimuli wcie the same 
cis those of the tiaining pciiod, the vauation did not occiii, so tlic 
varvfition was not landom Kohlei suggests that the animal learns 
two things, (1) to icact to a particulai stimulus, and (2) to leact 
to a lelationship between stimuli, and tlut the fiist of these fades 
away ciuickei than the second. But this hypothesis does not explain 
why there was a disturbance of the icact ion to lelationsliip in the 
eases wlieic tlic lelational factois wcic not opposed by absolute ones 

Aiiotlici variant of the hypotliesis suggested by Kohlei would be 
that the animars leactiori has been aided b)*^ the picscnce of sccondaiy 
cues, But, althougli there is evidence that secondary cues play a 
part in detci mining the leaction, they aie not sufficient to account 
for the breaking down of the relational habit. When fiesh caida aie 
used (thus removing secondai)'' cues), the reaction is undisturbed if 
these caids are the same size as the tiaining stimuli, but vcij^ maik- 
edly distuibed if the new caids aic diffciciit in size fioin those of 
the training period. 

Tlieie is also the possibility that there may be some absolute basis 
for leaction, priinanly to one aspect of the tiaining situation. That 
IS, some animals may be piimarily learning to avoid the negative 
stimulus, otheis may be learning piimaiily to seek the positive stim- 
ulus But, again, tlie data show tiiat tiansposition tests which ic- 
quiie the animal to make a positive lesponsc to a foiincrlv negative 
stimulus give results not particularly diflcient fiom tests which ic- 
quue the animal to make a negative response to a formeily positive 
stimulus, While it is true that tiansposition to sraallei sizes did not 
occur as readily as transposition to largci sizes, still some cases 
showed it clearly eithei way.® Thus, transposition is not completely 
blocked m any diiection. 

Another possibility is that the similarity of tlie absolute situation 

''Dr K S, Lashicy tells me that he has been iin.'iblc to train iftta to jump 
to a single stimulus object of less than 4-sq -cm, aiea The reason for tins 
IS not clear, but the fact probably accounts for the greater inaccinacy winch 
we have found m transposition downward 
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as a whole is a factor. This hypothesis is substantiated by the fact 
that the test on 7 1/2 w 5 showed the fewest cirors, and is likewise 
the most similar, as a whole, to the training stimuli of 9 6 Also, 

the test on 18 12 showed the gieatest numhei of eiiois, and it is 

likewise the most clissimilai, as a whole, fiom the tianiing situation 
The two tests on 6 v$ 4, and 9 vs. 13 fall m between these two 
exti ernes, both as to similaiity to the tiaining seucs and as to the 
numbci of eriors made 

The indication, then, is that tiansfei of reaction, when it occuis, 
IS on a lelative basis, but that the trarisfei is confined to a limited 
lange aioimd the absolute si^se of the figuies used m the tiaining 
sciies Beyond these limits, the transfer fiist becomes inaccuiate and 
then bleaks down 

Summary 

An expel iment was designed to test the dominance of relative and 
absolute cues in the animal’s reaction Reaction on the basis of 
lelahonal as opposed to absolute cues was demonstrated foi the lat 
in size disci umnation 

Impel fcctioii of this tiansfer on the basis of lelation was noted in 
this as in other expeiiments. Tests were made to see what caused 
this impel fcction of reaction Tliiec hj^potheses weie tested 

1. Normal landom vaiiation in performance was found to be an 
mad equate explanation 

2 Opposition of the iclational cue by the absolute cues received 
fiom tile stimuli picscntcd dining the training penod is an inade- 
quate explanation 

3. Resemblance of the situation as a whole m the test penod to 
the situation as *i whole m the tiaining pciiod adequately explained 
the impel fection of transfci of reaction on the basis of iclational 
cues. 
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etudes SUR LE TRANSFERT DE la reaction 1 LES FACTEURS 
RELATIFS ET LES FACTEURS ABSOLUS DANS LA DIS- 
CRIMINATION DE LA GRANDEUR CHEZ LE RAT BLANC 
(Resume) 

On a fait line expeiience pom tester la dominance des suggestions lelatives 
et abac lues dans la leacUon de I'animtil La reaction siir la base des sugges- 
tions relatives opposes aiiv suggestions absoluea a montiee pour Ic lat 
dans la discnminntion dc la grandeui 

On a note I’lmperfcction dc ce transfert siii la base de In relation dans 
Cette cxpeijcnce ninsi que dans dualities evperiencea, On a fait des tests 
pour troiiver la cause de cette imperfection de la rdaction. On a tebt6 trois 
hypotheses 

1 Une variation normalc au basard dans Ic rendement ne s’cat pas 
montree une explication suffisante 

2 L'opposition de la suggestion relative par les suggestions absolnea 
legues des stimuli piesentes pendant la pdilotle de I'entraincment ne suffit 
pas pour Texpliquei 

3 La reascmblancc de la situation enticre dans la penode de test 5 id 
situation enti^re dans la penodc de Tentraincmcnt suffit poiiu expliqiiei 
rimpcrfcction du tran^feit dc la leaction siir la base des suggestions relatives 

Gxjluksen 


UNTERSUCIIUNGEN AN DER UBERTRAGUNG DER REAKTION, 
I. RELATIVE VERSUS ABSOLUl'E EINWIRKUNGEN AUF 
DIE GROSSENUNTERSCIIEIDUNG (DISCRIMINATION 
OF SIZE) BEI WEISSEN RATTEN 
(Referat) 

Der Vcnfaiser entwaif ein Experiment aiir Untcrsiichung der Hcivorra- 
gung von relativcn und absoluten Weisungeu (cues) bel der RcaUioa des 
Tiercs Es zeigte sich, dass die Ratte bei der Grossenunterscbcidung auf 
del Basis relntivei anslatt absoUitei Weisimgen leagieite Es wurde aber 
bemerkt, dass diese Uebertiagung auf Basis der Bezichung (basis of icla- 
tion) in dieser Untcrsiichung wie in nndcren Untersuchungen nicht voll- 
kommen war. Es win den Veisuche gemacht ziir Bestimmung der Uisache 
diescr Unvollkoinmcnhcit dei Reaktion Es wurden drei Hypotliesen 
gepruft 

1 Em Erklaningsveisiich diirch normalc zufallige Variation der Tatig- 
keit erwies sich aE ungen iigcnd, 

2 Die Idee^ dass dei auf Bcziehiingen bnsicite Weisung (lurch absolute 
Weisungen, die von den wahicnd dci Penode der Einubiiiig dnigebotcuen 
Reiven empfangen wuiden^ emgcgcngcwiiU wnil, ist ebeufalN erne im- 
geniigende Eiklniung 

3, Die Aenliclikeit del Gcsamtlagc wain end der Vcrsuchspeiiodc niit clei 
Gesamtlagc wahicnd der Eimibiingspcnocie erklart gcnugciul die Unvoll- 
kommcnheit der Uebcrtragiing dei Reaktion auf Basis der auf Be/ieluingcn 
ruhenden Wdsungen 


Guilliksen 
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Tlie pioblem of the natuic and mechanism of voluntar}' attention 
and tile geneial questions of the voluntaty bclmvioi of man belong 
to one of the least accessible fields of the science of psycliology. 

The difficulties associated with the problem of volimtary acts 
anse, undoubtedly^ from the fact that the main punciples upon which 
the scientific study of higher forms of bchavioi aic built have not 
been sufficiently worked out, 

The first important step towards the const! uction of a scientific 
theory of voluntaiy attention is made when we refuse to regard the 
higher foims of attention as immobile, completed phenomena, subject 
to direct leseaich, and, instead of that, piocccd to their genetic study. 

The idea of development alone, taken as a methodological principle, 
cannot, of couise, deteiminc the direction to be taken by the rcseaich 
woik The conception of development may be inteipreted vaiiously 
We may legaid development eithei as the result of the unfolding of 
forces inherent m the natuie of the given cieatuic, oi as the lesiilt 
of a concrete piocess of in tci action of the oiganism and tlie environ- 
ment- According to the point of view we choose, diffeienccs will be 
found in the comprehension of the phenomena studied, and, conse- 
quently, in the mam method of research. Even in the latter case, 
however, when the development of the highci psychological functions 
IS regarded as a result of mteiaction, theie still remains a fiinchi- 
mental question — the question of the cential factor deteunining this 
interaction, 

If, on the one hand, wc can take the genetic point of view as a 
sufficiently established one in contcmporaiy psychology, on the othei 

^Accepted for publication by A, R Luria of the Editorial Bonn! 
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hand, the question of the puncipal factoi lying at the basis of m«\n’s 
psydiological develop meat lias been also decided in the mam 

la paitkulai, and in connection with the development of voluntaiy 
beliavioi, the role of tins factoi, that is, the specific pait played by 
the social enviionment of man, has moie than once been indicated 
in psychology, and tlietc exists a nnmbei of fully woikcd-out theoiics 
on this subject BlondcVs theoiy of will and J Ribot's theory of 
voluntaiy attention me especially mtcicsting in this connection 
Until lately, howevei, these theoues had no place in the gieat psy- 
chological systems, and did not constitute an organic pait of any one 
integial stiucture, which, ci eating this whole, would at the same 
time acqiiiie significance as a pait of the whole. In this lespect the 
fate of Ribot’s theoiy of attention is typical In present-day psy- 
chology this tlicoiy is persistently shown fiom one side only, tiiat 
IS, as a '^motoi” theoiy, while the other, and from oui point of view, 
much moie impoitant side — bunging out die socio-genetic conception 
of voluntary attention — remains in the baclcgtound. Obviously, it 
does not find a sufficiently wide i espouse m picsent-day pwchological 
thought. 

The social iiatuie of voluntaiy attention is constantlv being em- 
phasized, but this does not mean that attention is actually being 
examined fiom this point of view "Both voluntaiy and involuntary 
attention aie the lesult of the dominant pioccss, (yf choice between 
disturbing factois,” sa5^s one of the most recent wiiteis on this sub- 
ject, If this clioice is conditioned chiefly by peiiphetnl causes (in- 
tensity of nutation) oi internal oiganic causes, we speak oi ui- 
vohniiaiy alienUov U this choice is conditioned chiefly by lential 
causes, which are cxpic-ssed, so to speak, in the routjnc woik of asso- 
ciative neive loutcs, we speak of voluntaiv attention 

It IS deal, then, that voluntaiy attention aiosc as the lesult of the 
development of social iclatioiis, and is the pioduct of social connec- 
tions and enviionnieiit (4) ^ 

Are the actual picmiscs foi the study of the mechanism of this 
impoitant psydiological function contained in this and s inula t assei- 
tions^ To meicly indicate the importance of social enviionment 
IS not sufficient "The loutinc woik of associative loutcs" is by no 
means the icsult of the specific influence of this enviionment The 
work of the ccntial agent, the most complicated associative con- 
nections we (liscovci in tlic liiglici animals, whcie voluntaiy attention 


^Thc Italic*! are Dobrinin’s 
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does not exist and behavioi is not influenced by social environment 
Here, the point is not the ioimal recognition of the importaut lolc of 
social' factors, but, first of all, ot discovering the mtcuchition of 
phenomena and of laying bare that concictc median ism, on tlic hnsis 
of, and due to which> is foimccl the highest of activities legulating 
behavior 

On the otliei hand, theic is no doubt that until the main prin- 
ciples of development have been foimulated, and the specific means 
of functioning, of tliese higher foims of behavior (which are subject, 
genetically, to social conditions) aie discovered, the collision be- 
tween the simplified mechaiiical-matcnahstic and idealistic points of 
view Will also jcniain insuperable This collision creates contia- 
dictions which destioy the piescnt-day psychological system^ To 
remove the cause of these contiadictions, wc must lay baic the mech- 
anisms of those quahtatlvc, peculiarly human foims of behavior, 
which arc created by social enviionment, unknown to the biological 
world; or, in other words, wc must create a general tlicoiy of the 
social and historical development of beluvioi. Such a thcoiv of 
social genesis ("the tlieoiy of cultuial development”) was first for- 
mulated and biouglit foiwaid by L* S Vygotsky^® His thcoiy forms 
the basis of the present expcrimcntal-psycliological sketch The task 
we have set oui selves is twofold, on the one liand, it aims at pio- 
vidliig, on the basis of the methods worked out by us, new expeii- 
mental material foi some general lines of this theory, and, on the 
other band, to map out the route of its fuitlicr development in the 
field of the study of voluntary behavior. 

The problem of the voluntaiy regulation of bchavioi, the problem 
of voluntary acts, is often cnrefuHy avoided in materialistic psychol- 
ogy It is just in this problem that dilTcicnt philosophic S)'stems 
collide, and it should be solved by materialistic science. For this 
reason, therefore, admitting its complexity, we apply ourselves to its 
solution to the utmost of oui ability. In this lies the justification 
for this article, which claims least of all to be a finished and ex- 
haustive study of the question, and assumes significance only in con- 
nection with the theory forming its basis 

I 

The simplest, primary acts have been fairly well studied in psy- 

detailed explanation of this U given by iia in another place in n stinlv 
of the problem of menioiy (6), 

bibliography at the end of this article 
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chology. In this lespcct psi^chology is gieatly indebted to pliysi- 
ology Thanks to the psychological researches conducted by Pavlov 
and Ukhtomsky on the woik of the higher neivc centeis, it has been 
possible to establish the mam ncivous mechanism lying at the founda- 
tion of the processes of the elementary legulation of behavior. This 
simplest kind of activity which oiganvies and regulates behavior and 
to which, in psychology, coiicsponds the conception of involuntary, 
piimary attention, expresses itself with the help of the innate psy- 
chological mechanism and is wholly conditioned by external stimuli 
and their direct beaiing on the paiticulai state of the oiganism 

The problem of voluntary attention piesents a much gieatei diffi- 
culty to the icscaich woiker. In this highei foim of leguIation of 
behavioi, the immediate degiee of intensity, "newness’’ or affecto- 
geneity of the active stimuli, aie already not decisive factors. At 
the basis of this He new and much more complicated mechanisms, 
wbidi create a ceitain independence of faehavioi fiom its diiect ele- 
mental y stimulus The term ^Voluntary attention’’ seems to us to 
express coirectly the pccuUai natuie of this highei form of regulating 
and organizing activity, indicating its two specific signs: first, its 
outward independence of diiect factois, <and, secondly, the piescnce 
of effort, which finds both its subjective and objective cxpicssioii. 

All regulation of behavioi icquiies two oiders of change, change 
of (heciiofi of behavioi and change in the distribution of jojce Tlie 
question of diiection and behavior is that of the domination of one 
o: anothci competing stimulus In the simplest cases it is decided 
by the lespcctive sticngth of stimuli acting diiectly in their stiuggle 
for the common field of action What is meant when we speak of 
regulation of the distiibution of eneigy is usually associated witli the 
simplest factor of the continuation of behavioi Accoidmg to Sher- 
rington, in spinal dogs the unconditional ^‘scratch reflex,” aftei pro- 
longed action of the stimulus, exhausts its resources of energy and 
ceases. Only aftei a ceitam interval the necessary stock of eneigy 
IS icstored and the reflex appeals again. In dogs which have not 
been deprived of the biain the activity of the reflex dcci eases at a 
much slowei late, since an additional stock of eneigy is mobilised 
in the highci centers This is, then, the simplest case of the icgula- 
tion of the eneigy side of the pioccss. 

Both these foims of logiilation aie dctei mined in the above ex- 
amples, hy peculiar situations’ the diicction of bcliavioi lends itself 
dncctly to external situations, the ncccssaiy redistribution of energy 
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IS conditioned cithei by the lepetition ol the «iLtion of the mnin 
stimulus or by the action of some stimulus co-e\istcat witli the mam 
stimulus, what Ukhtomsky calls the 'Sub-dominant btimuUis ” 

An entirely difteicnt condition obtains in moic complex bchdvioi 
The behavioi of a child, let us say, is fixed on a book which he is 
reading The child’s attention is distracted fiom reading by othei 
stimuli: we stimulate the child to continue his leading, and he tiiins 
again to the book Now let us study the following situation, the 
child is leading in conditions excluding the inteifcience of outside 
stimuli. Aftci a while, leading ceases, the fiist flush of cncigy foi 
leading is exhausted. If the child is stimulated by pi onuses of a 
lewciid, it Will be possible to continue the piocess. 

How does the regulation of behavior in the simple and rallier 
artificial examples with the child diffci fiom the icgulation of 
which examples wcie given above ^ What, m both cases, detci mines 
the continuation of the reading^ A special factoi in tins case is the 
stimulus which we cieatc in addition We piomisc the child *a le- 
waid — that is not the repetition of the fust main stimulus, the book, 
nor is it the diiect increasing of this stimulus — the book does not 
inciease m size noi become bughtei, newci, oi moie interesting — we 
create a second new stimulus which dctei mines the vicloiy of the 
foimei, The i elation of this second stlnuilus to the main ccntci of 
agitation is qualitatively not unimpoitant, it is not a simple siih- 
domfnaiit agitation, mechanicallv inu easing the ''dominant.” Al- 
though It strengthens the primary direction of hehavioi, oiii second 
stimulus does not stand ‘>idc by side with the fiist, it does not stand 
in relation to the gencial beliavioi of the child as simply coexistent, 
but as a means to an end The legulation of behavioi is lealized in 
these examples by means of the second stimuli such icgulation wc 
might call "instrumented icgulation,” as opposed to direct i emula- 
tion, of which examples were given above 
Is there, in the latter examples of a child’s behavioi, a cabt il- 
lustrating what we call voluntary icgulation of behavior and of 
voluntary attention^ Yes — and no Insofai as both sciics of stimuli 
aie equally independent of the child, no; but, on the othei hand, this 
regulation is "voluntary,” from the point of view of llie pet son in- 
fluencing the child, the pcison who is controlling the stimulus which 
controls the behavioi of the child. The piocess as a whole is hcic 
divided between two people, whose J^ehavioi is subjected to one gen- 
eral aim one person reacts ducctly, and the othci icncts in a diicc- 
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tioJi of Cl eating a seiics of stimuli intended to icact on the fiist. 
Let us now tdlcc both these foims of behavior united ui one pcison. 
the child leacts to the present MtUcUioii, not directly, in his main line 
of behavioi, but in the diicction of attracting an additional senes 
of stimuli oiganizing bis own behavioi This would be a case of 
voluntaiy regulation of behavior The Chinese postman deliveiing 
an uigent telegiam acts in just the same way, he oigaiiizes his own 
bchavioi, creating for himself additional stimuli. He hangs a num- 
ber of objects — <i piece of coal, a pen, and some pepper on the end of 
a slioit lod, This he keeps before his eyes on the road This will 
icmind him that he must fly like <i bird, run as if he was stepping 
over hot coals oi had burnt himself with pepper 

As he goes on his way, something unusual going on iii the sticet, 
or tempting goods displayed in the siiops, oi the piospect of a nice 
lest in tlie shade of the tiecs might distiact him fiom his business, 
and might destroy and disoigamze his behavioi The artificial 
“stimuli” oi “signs” created by him seivc to diicct liis attention anew 
to his leal 

The examples given suggest an outline of the structure of the 
higher foims of icgiilation of behavioi, voluntaiy regulation appears 
to us as instiumcnted regulation, “instiumental,” realized by atti act- 
ing means as a second seiics of stimuli Tire controlling of beliavioi 
becomes possible only by the. mastering of stimuli : this condition is 
justified in i elation to our own behavior (Vygotsky), To lendei 
one^s own behavior voluntaiy means to master it, subject, of couise, 
to Its own natural laws The sensation of elfort, which sometunes 
accompanies oiii voluntaiy acts, and paiticularly all effort^; of volun- 
tary attention, creating the illusion of voluntary action, in the specific 
meaning of tlie woid (that is, in the sense nf fieedom of action, 
caiiied out hv means of a special psychic force) is explained through 
tins pcculiai, double stiuctuie of voluiiLiiy acts, whicli creates the 
mobilization of energy 

Thus the sensation of eftoit appears to be no othei than a sensa- 

^It IS possible that these special stimnli-signs, <)tiU in use in some Clitncsc 
provmcca linvc nlicticly lost their mcanmjr, thcie is no doubt, bo\’?evci, 
that originally then use was dictated by necessity Dcscuhing the Indian 
tnbe of Da)ihi% Richatdson says* “We became convinced, aftei cxpenmeiUs, 
that 111 spite of high lewmds offered lor the piom])t delivciy of a letter, it 
was impossible to inisl them to do it The slightest difficulty, the piospttt 
of a cm oil sc oi of n tasty roast dinnci, oi the sudden appeal ance of a dcsiic 
to visit a fiicnd, was suflicicnt to make them postpone the dclivtiy of a 
letter foi an iiukhiiite time” [quoted fiom Lubbock (8, p 45+)] 



58 


JOURNAL OF GENLTIC PSYCHOLOGY 


tion which naturally accompanies ”the awakening and iinfoldinE of 
the secondary tendency, which arises in connection with the fust and 
increases its cneigy“ (Janet). 

The conception unfolded by ns of voluntaiy rcgiiliilion of behavior, 
IS that working hypothesis which lies at the basis of the piescnt 
inquiiy, and wliich determines its cential task to tiace tlie route of 
development of the outwaid foims of bchavioi in cliildien 

II 

The history of voluntai3'^ attention begins when the fiist element- 
ary social stimuli make then appeaiance in bcliavioi. Already the 
tribal hunts which were tlic eaiHcst instances of collectivism m man 
entailed the necessity of controlling the attention of the hunting 
group; this was an indispensable condition foi organized liunting. 
The function of the leader hcie was to submit the beliavior of the 
collective to a common end, which meant tliat fiist of all the aim 
)iad to be tndicatedj that is, attention had to be diawn to it. That 
IS exactly what we do in out fiist attempts to influence the child: 
we begin with indication, that is, with attracting liis attention. Here 
there IS as yet no new and highci stiuctuic of the act ot attention* 
the reaction of the child icmains natuial, directly conditioned by the 
external stimuli acting upon it, this kind of leaetion, as is well- 
known, can be found also in the liighcr animals J 

Tile process ot atti acting attention, however, the act of indicating, 
already beais its own peculiar chaiacteristics, this act is social in 
its essentials. In some animals we meet with activities icminisccrit 
of indicating but then nature pioves to be quite diffcicnt. Biuls 
collecting in flocks select sentries, then duty seems to be to warn the 
rest when danger is ncau If we examine the bcliavloi of the sentry- 
birds, we become convinced that these possess no special acts of bc- 
havvoi foi this purpose. When a bird is staitlcd it shiieks ami staits 
up with a great flapping of wings, that is, it acts in the same way as 
the rest of the biids act at its signal. Tliat is why we never see, 
among animals, sentries placed outside the field whcic the flock may 
observe it. Such a disposition of sentries, which would best secure 
the safety of the flock (or herd), is not possible among animals, since 
It picsupposes the existence in the sentiy-biid of sucli special action 
as would regulate the behavior of the flock Even as icgauls the 
most complicated forms of instinctive icactions, we aie not in a 


®See Darwin (3, p, 49), 
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position to cliscovcj such speualli iiistiuniciitccl actions, the common 
Lianc, foi instance, bcfoic letiiuiinj.^ to the place it Jias left, hist 
sends ri sunit this scout, lumevci, does not possess any specific notion 
foi Its wolk 

Thns, \Mtl\ the cveeptum, peilups, of onl> a few, nuich disputed 
eases, whcie the so-called ‘Svaimny;s'' aie issued h> thoioughhicd 
liounds subjected foi geneiations to the influence of man, we do not 
meet in the animal uoild «^in special foims of fiction li.iving as then 
sole and special enti the mastei\ of heliavioi of othei individuals In 
atti acting then attention 

I'hc liistoiy of one man’s mas ten o\ci the icgulation ot hehaviot 
of anothei icpcats in many points the histoij of his nmstciy ovet 
tools It picsupposcs a change in the stiuctuic of heluivioi, wluch 
twins behavKU ducctcd U) m end into bchavloi duected cucvntously 
'The selection and pioduction of mstnimcnts oi tools is supplanted 
heic by the cicaiion of a scues of stimuli, which, tluough the object 
of influence, dctciminc tlie acliievcnieiit of the end In this sense 
these stimuli piove to |)osscss an insttiinicntal function At /list, then 
indispensable factoi is then mtcnsits, hut in the piocess of then de- 
velopment and diftcientiation the\ become specialized and acipiiie 
the chaiactci of a conventional m this \\<(\ ituUcaiiou is 

boin, as a sign of attention It is exact 1\ the indication (gcstuic, 
speech, etc ) which conditions, in the pnman InstoM of bchnvioi, 
the dcuclopincnt of the higliei foims of attention As ilie icscarchcs 
of L S Vygotsky show, it is that catalytic factoi which modifies 
the intci-ccnti al icl.itions and, desiuning the cien hal.iiicc of the 
situation, causes the activation of coi icspoiuliiig processes (16, 19) 

In sonic of oui cvpctiments with instuimenLed mcmau/ing, and in 
tiuit scues whcie w^c suggested to the child that he should icmcmhei 
a numbci of wouls with the help ot one complicated pictmc, we also 
had an oppoi tunny to obscMve this hmction of the indicative gcstiiic, 
tile subjects upon which we e\pci imented wcie mciu.ilh b.ickwaid 
childicn wlin, wlien tinning tlieii attention to one oi anothei detail 
of the pictuie, ([iiite spuntaueoush used the indicative gestuic ns a 
means of (jistinguishing the given detail fiom tlic gcncial whole 
Figuie I shows a cutting from a film taken of this expciiincnt 
The icguhiUon of attcnlioii piesumes, as uc have aliea<l\ icuivulced, 
a change of a dowhle n.nvue the change in the dncciion of iKliavioi 
and also in the disiiihutlim of foict, that is, an mil case in the duia- 
tion of the act AttiMiuon is diiectcd to a definite obiect and icm.uns 
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fixed on It foi some time, tins ‘^action of the 'Will <lnccted to a cer- 
tain Aim and cxpicsbct) in attention'* is an iiulispcnsahle condiiHin for 
all kinds of oideicd woik and is all the moic iiceessaiy as the action 
becomes less atti active '‘A biwapc is passionatclv devoted to the 
chase, wai and play he lo\cs the unexpected, the unknown, the 
accftlcntal, la whatcvei form it appeals, he docs not know what 
peisistciit laboj is, oi if he does, he ticats it wltli contempt Love 
of labot is of nmeh moie complicated oiigin, developing aloiw with 
the progicss of civili/.ationj and lahoi, as is well-known, is simply 
the concrete expicssion of attention 

HAlf-cwiliAed tubes feel a ccitiun icpulsion lo oidiMcd labor. 
Darwin once asked the Giiathci> whv they did not work hut wcic 
given ovci to (h nnkeiincss, pla\, and thieving ^‘Because the days 
last too long/' Avas the leph Thr life of a pumitive man, says 
Hoibcit: Spciitei, is almost cntnely devoted to tlic tinckjng of ani- 
mals, birds, and Jish, which piovidc him with pleasant excitement. 
Among civili/cd peoples, the hunt, although it sCives as a foini of 
entertamment, is hu tiom being widespread «md is onlv tcmporaiy 
But, Avhcicas in piimitivc man the powci of uniiueuupted, peisist- 
ent attention was veiy poorly developed, with us It has attained a 
very considciablc degree (16, p *i5). 
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Tims, the tiiinsition oi the sjivagc fiorn capricious and fitful dis* 
feipatLon of eneigy to the spccificj systematic, and organized laboi of 
man, signifies, as we see, the transition to a highei foim of activity 
of attention This fact holds a tiemcndous significance for psy- 
chology. The task bcfoic lescarcli woikcis now is to sliow how tho 
voluntaiy attention of m«\n developed together with his woikmg 
activity Of couisc, any detailed histoiical or sociological analysis 
of tins process would demand special lescaich. Wc will heie confine 
oui selves to the indication of two seiics of historical facts of parti- 
culai mteiest to us in connection with the conception of attention 
described above 

It is well known that the tiansition to legular labor is usually 
achieved with its division At fiist only pait of the tube, the women 
OI the slaves, weie obliged to do sysie/nriitc work as a punishment. 
On the othei hand, wc know what a tiemcndous pait in the labor 
piocesscs of primitive man was taken by external oiganizing envuon- 
ment — the activities of foiemen, the ceremony of beginning and end- 
ing the woik, the ihytbmic musical accompaniment to labor It may 
be admitted th.at this labor activity, achieved under the influence of 
direct compulsion, could be called laboi only in tlie sense that wc 
apply the woid to the ^*Iaboi“ of animals. But the vciy necessity 
of compulsion aiouscs the oiganizei of these living instiumcnts to 



ErnuoTCKHc KpecrhaHC na oapuivuio u Taur oaoc aoR .inyaw h 

c nccj’;iMH. B icaiicaow paay »iejionck, orSiinaioiniiU raicr; ciipAu.i HiiDopvy Han- 
cMOTpmiik (Ka roDMOTCKoro uyaoa, no VlgourouK, piction, dc la Bible ) 


FIGURE 2 

Egyptian Peasanis Rpapino Oats Foi lowing thc Sounds oi tiep Fiutp 
la each row there is a man mortwias the time, (Fiom the Gvumetian 
Museum, VjgoiiroiK, Diction dc In Bible ) 
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the creation of special stimuli iCKulatiiig then bclLivioi, The orig- 
inally cliicct anti simple stimuli nmloubteilly spcetiily gave Avay to 
conventional slimuli; along with this, .uul wlial is most uxipoitant, 
the stimuli foimcily used on otheis could he adapted to the fiist 
peison* Signals given hy the foicmcn, the iluthmic sounds of a 
diiim, woiking songs — these cicalcd the ccntei aiouiid winch the 
hhoi activities of the primitive man wcie built up 

*"Tlie savage avoided woik not ab a physical but as a spintital 
effoit," says Sclnirtz, tliat is, lie avoided oi lathci was not capable 
of stiaining Ins attention These means of oiganv/nng and regulating 
woifc weie diiected hist of all to the oigaiiization of attention* then 
aim was to communicate to the woik the access, uy diicction and 
continuance “Woiking songs aic impoitaiu documents, giving cvi- 
dence of the lialf-conscious self-education of humanity” (17, Vol 2, 
Chap, 6) It might be said that hi si of all they ,aic evidences of the 
education of higliei foiins of attention, indispensable foj the fuithei 
unfolding of laboi activity, 

The tiansition fiom the oigamzation of attention of otheis to the 
creation of stimuli oiganizing their oun attention — this is tlic loutc 
maiked out in tlic histoiy of development of voluntaiv attention . 
Masteiing stimulation, man mastcis liis own bcliavioi , in submitting 
himself to us natuial laws he in this way subjects it to himself and 
in this sense turns it into vohintaiy behavior We see that at tlic 
foundations of this pioccss lies the geiicial pioccss of the sucinlization 
of man, The beginning of collective laboi and econoinic activities, 
winch signify that humanity has cntcicd the lustoiical phabc of its 
development — this is the chief condition foi the appeal a nee of highei 
forms of behavioi, Heie we have an cYtieincly complicated pioccss 
of the double i elation of iiitei change between the individual and his 
social comrades. In this process, in J. M. Ihildwin’s teiiTiinoIogy 
''the social element pi ojeettnff itself into the pcisonality foims the 
'subjective/ winch by a return movement is tiansmitted anew to 
other people and thus becomes 'cjcctive ’ 

Thercfoie, voluntary attention is a latci and cxticmclv compli- 
cated product of prolonged development Its root lies at the very 
earliest stages of the histoiy of hiinijm society It develops, says 
Ribot, on the basis of involuntary attention, onto which it seems 

®Sce (1, Vol 1, Chnp, 1, Vol, 2, Chnp 14. 2, Vol 2), We licrc use only 
tile terrutiiology of this Author, leaving hia general conception of develop' 
ment aside 
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to be artificially giafted and from which it derives the conditions of 
Its existence, as blanches giafted to a tiec trunk feed on its sap. 

Primary invohintaiy attention, influenced by the employment of 
‘^psychological mstiuments’^ which aic first directed to sunoundmg 
people and subsequently to itself, turns into voluntary attention 
These ' ‘psychological instiiiments,*^ originally simple, unconventional, 
intense stimuli, diflei fioin labor instruments m tliat tliey are directed 
to the masteiy of man’s behavioi. The process of then inception 
and development is also tlie process of their acqumng a conventional 
meaning, they aie the “instiument-signs,” and in this lies tlieir 
specific chaiacter When they «ire turned on oneself they may be- 
come internal, and thus behavior is fiee from external stimuli'Signs 
which legulate it 

The place of the external sign is taken by intcinal psychological 
elements, acqiiiiing a significative meaning. Such applicd-to-oneself, 
instiumental, significative regulation of behavioi is what we call 
voluntaiy attention 

III 

In the behavior of w veiy young child, just as m that of a primi- 
tive man, we are not m a position to discover acts of voluntary he- 
havioi It is only at an advanced stage of individual psychological 
development that voluntaiy attention begins to take on that cential 
impoitnncc whicli it possesses in the gcncial system of beliavioi of 
the cultured adult Tins most iiupoitant psychological function of 
a modern man is the product of his social and historical development 
It was born in the piiinitivc savage out of the pioccss of his social- 
ization, being a pioduct of laboi activity, it is at the same time an 
indispensable condition for it In this sense, this function has de- 
veloped histoiically, and not biologically “Each subsequent genera- 
tion,” says Ribot, '^learns voluntaiy attention from the preceding 
one” Thus the development of voluntaiy attention means, fust of 
all, that the child acquues a series of habits of behavior 

Through the mastciy by sunoundiiig people of its attention, the 
child mfistcis, at fiist imiLatively, the attention of the people sur- 
rounding it While sti mil I a ting othcis, the child learns to stimulate 
itself At first, the external stimuli — means whicli tlic the child 
oignnizes m oidci to master its own behaVioi, aic icplaced, m the 
pioccss of then development, by iiilcinal stimuli as they “glow in” 
external stimuli tuin primaiy attention into significative, and atten- 
tion becomes voluntaiy 
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The business of experimental -psychological lesearch novY is to show 
how, under laboratory conditions, this pioccss takes place, that is, to 
hrmg It withm closei langc and make it acce^ssihle fo\ diicct study 

The methods which wc have woikcd out with this end in view 
aie as follows’ the child to be expciimentcd on was placed in condi- 
tions of such activity as requiicd active concentration of attention 
along witli this, the child was offcied a luinihci of external objects 
("second scries of stimuli”) which might scivc as "psychological 
means" for this activity Foi instance, dating the cxpciimcnts, 
which took the form of play, the child wab given the opportunity to 
"win" a certain pii'ic. In older to create such activity, wc used the 
old children's g«ame "Don't say white oi black, don't aiibWei yes or 
no (having, of couisc, slightly altcicd it). The whole expeument 
consisted usually of three oi foui sciics. and was earned out in the 
following way; 

In each senes the child was given, according to a special foi inula, 
eighteen questions, out of which seven concerned the color of things 
("What color is . - ?”) The instructions demanded that the child 
should answei cacti question piomptlv tUtd in one woul, especially 
in the case of colois — ^simply the name of the color. The fiist scries 
which were, on the one hand, of a contiollmg and, on the othci, of a 
training character, passed without any additional limitations. In 
the second scries only wc began the “play" itself, inlioducing, as a 
condition for winning, two new demands, the child won only in case 
he answered our questions, fiist, without icpeatmg twice the name 
of one and the same color, and, second, it he did not name one of 
the "forbidden" colors, The third senes difteicd from the fiist only 
insofar as the child was given nine coloicd cauls ns means of assist- 
ance ("they must help you to win"). 

Having placed the cauls before them, the childicn, when answer- 
ing questions, usually picked out and tlien placed on one side caids 
of the color named or turned them over, and at the same time fixed 
the "forbidden" colois As if introducing into the pioccss, in this 
way, a new series of exteinal additional stimiili-mcans, tlie cliild 
solved the task set him, turning his bchavioi into inducct, instru- 
mented,* his perception and leactions were lealizcd thioiigli these 
interposed signs, which hcic took the place of the icfracting glass of 
which Revault d’Allones,*^ speaks in his woik These cauls wcic 
used before the beginning of the expciimcnt in oidci to find out 

"Sec (U, p. 3+) See also (15, pp. 846-919). 
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whether the child knew the names of colors The fourth seiics was 
built up similarly to the thnd^ and was caiiicd out in cases whcic the 
child did not show evidence of having found out how to use the 
caids 01 did so only tow«ai(ls the end of the cxpeiimcnt. Before and 
after each senes it was ascei Lamed by means of special questions how 
far the child m<isteied and rcmeinbeicd oui insti actions. 

All foul senes of questions in oin lists weie piacticrillv analogous 
to cacli othei, containing an equal nuinbei of equally distributed 
^^ciitical questions*^ about colois and piescntmg ceitam obstacles to 
the conect solution of the tasks In a numbei of cases they were 
even provocative of enoi, but still allowed of fulfilling all the con- 
ditions of the expciiinents and evoking thoughtful answers 

In the expeiinients we tiicd to link oiii questions togethei and 
ask m the form of — "Tell me I” and ^^What do you think?” speak- 
ing in an oidinaiy conveisational tone, In this way the questions 
contained in the list, although they were in then exact foiin and 
oidci, a necessaiy clement of oin “cxpciiment-play conversation^' 
with child len, did not compose its only contents 

The senes we offered contained the following questions. 

First senes* (without "forbidden” names) (1) Can you draw? 
(2) What color is youi haiidkcichief ^ (3) Did you ever go iii the 
tiam^ (4) What coloi is the tiain^ (5) Do you want to study ^ 

(6) Weic you cvci at a meeting^ (7) Do you like reading? (8) 
What coloi IS the papci ? (9) and pencils^ (10) Do you play with 
toys? (11) Plavc you seen the sea^ (12) What coloi is the sea? 
(13) Did voii ever listen Lo music? (14) Have you seen vegetables 
glowing^ (15) Wliat color aie cuciimbcis^ (16) Do you like 
dogs^ (17) What color arc cats^ (18) What does one do with a 
saw’ 

Second senes (green and yellow arc chosen as "for bidden” colors) 
(1) Have you a playmate^ (2) What coloi is your shiit*^ (3) Did 
you ever go in a tiain? (4) What color arc the rail way-carnages'^ 
(5) Do you want to be brg? (6) Weie you ever at the Iheatie^ 

(7) Do you like to play in the loom'* (8) What color is the flooi 
(gcncrallv) ? (9) Am) the walls^ (10) Can you write? (11) 
Have you seen lilac? ( 12) What coloi is lilac? (13) Do you like 
sweet tilings? (14) Weie you cvei in the coiintiy^ (15) What 
coloi s can leaves be? (16) Can you sunn? (17) What is voui 
favorite color ? (18) Whal docs one do with a pencil? 

Third series. (For hidden cohns liluc and red) (t) Do you some- 
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times go foi walb in the streets? (2) What colois aic the houses? 
(3) Docs the sun shine bnghtly? (4) What coloi is the sky? (5) 
Do you like candy? (6) Have you seen (7) Do you like 

vegetables^ (8) What cobi arc tomatoes^ (9) and what coloi aie 
excrcisc-books? (10) Have you any toys? (ll) Do you play hall? 
(12) What colors aic balls? (13) Do you live in the town? (14) 
Did you see the demonstration? (15) What coloi aic flags? (16) 
Have you a book? (17) What color is the book-covci ? (18) When 
does It get daik? 

Fourth senes: (Foi bidden colors black and white) (1) Do vou 
go to school? (2) What color is ink? (3) Do you want to be a 
soldier? (4) What color are bools? (5) Do you like to phiy^ (6) 
Have you evci seen a lion? (7) Do you know what undciclothcs 
(linen) aie? (8) What color aiccollais? (9) and bags? (10) Aio' 
you a good pupil? (11) Do you like pears? (12) What color arc 
apples? (13) Were 3''Ou ever in a hospital? (14) Did you see the 
doctor? (15) What color aic overalls? (16) Do you go for walks 
in the garden? (17) What colors are paints? (18) When docs it 
snow? 

Although these series of questions seem to us, a piiorl, to be of 
practically equal difficulty, we changed their ouler in ccitain eases 
(2nd, 3rd, and 4tli series). 

The cards we used wcic black, white, icd, blue, j^ellow, giecn, 
purple (lilac), brown, and graj\ 

As the experiments showed, the tusks set the chiUUen wcic, in 
cases where they were to be caiiicd out without the lielp of the 
cards, difficult enough even for adult subjects On the othci hand, 
children of school age expeiicnced no difficulty in finding out how 
to use the cards, and had usually learned to use them in the fiist 
(III) senes with cards» In cases where the method of using the 
cards was not disco veied by the child itself m Scries III, we told 
him and earned out Scucs IV with him also In summing up, we 
have generally taken account of the data of this last seiics. 

Not counting tnal experiments, 30 subjects were experimented 
upon They included children of below school age and of school 
age, and adults, numbers being piactically equal in all the gioups. 
The comparatively small number of cxpciiincnis made, owing to the 
fact that experiments with chilchcii aic a compaiativcl}^ clifTicuU 
matter, scarcely permits us to insist on the exactitudo of the avciagc 
figures obtained, but they arc sufficient for the immediate pin poses 
of our inquiry 
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FIGURE 3 


Some of oiu cxpciimcnts \\eie /ilmcc! and ^cpaiatc scctiotib ot 
these aic shown in FiKuie 3 

It must be icmaiked that the cxpciuiicnts wcie usually earned 
out \i\ a vci]^ uatiu.il and Uvtlv wav We noticed lalei that veiv 
often, when pl.uin^ with others, the childien taithfullv icpioduccd 
the conditions of out expeiiments, substitittiiiG; coloied papci foi out 
cauls and icpeatinii moic oi less accuiatelv out questions This 
CiicumstriiKe altoidcd us consjclciahlc difficulti in g'cttinp; child leii 
toi the expel iment, since uiulci these conditions wo wcic pi evented 
fioni usmq; cliililien helon^^int^ to the same fjioup 

If we add up the aveia^e iiumhct of wioiif^ ansivcis f^ivcn dining 
cxpeiimcnts witli dificieiit ^loiips of suhiccls (sec lablc J), the 
sliaip diffctence hetween the Rioups u ill become evident 

Fioin tlie alxne it is clcai that child leii ot below school aec an- 
sw^eicd a little moic than halt of the “ciitical" questions witliout 
followinp^ tlie lilies of the ^ame Childieii ot pieschool ai^c aic vci\ 
easily disti acted fiom then mam task in the subject ot the question, 
and easily wa\ to "piovocation,^* sometimes not even noticing; 
then mistakes Fo\ the thud scucs (with cauls), wc have almost 
the same fiRiiics foi the second, the dilleicncc hetween tlicin hcin^ 
cxpicsscd bv the insiu;ni/ic.mt fiiimc OS As a rulc^ clnldicn ot 
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j>iesLlK)(>[ Jic iijiriblc to (lisLONd In llicmscivrs lun\ to ihc tlic 
CHI (Is lC\cn .iftci tlu‘\ luuc Ih'cu told (Snus [V) Lluldicn, wlulc 
haiidhni; the cauls, nie not L.ipahU \\\ fnllilhn^ t)u* 

task set them We iliscovei here, as as m e\pi‘nments n^tli 

instiiimcntcd iiicmou/.dioii, ,i point clMiactt iistic of liic [)]cs(.lu)t)l 
the almost coinpletr ine.ipahilitv of iisin^ exicinal siinuili .is an 
aii\iliai\" uicaiis foi ou'ani/iiij^ one’s own hehavioi 

In some instatii.es ne did not limit ouisel\(s to the sniipU com- 
mumcHtmn ot the imlluul, hut his( (ludoie Stiics IV) allowed otkci 
cliiUlien who had fnJU masLeied ^ra^s of iisinq; tlie cauls to demon- 
stiate tliciii to oiu subuct-^ E\en tlien tlic icsiiUs only shinvcd 
external imitation in the c.isc of cliildien of piescliool aj;e (snhiccts 
14 and 15 ) This is dUistiated hy the follownn^ excel pt fiom 
inimitcs 

/ \pijtmin! jVf/ // 


Huh) Hi — 5 ^Lars nt .i^l 
Scuts IV “I'(irl>iilden'’ coJois, hliiu .irid iid 


Method rit usiuk ihc cnids was 
previously cxpci imciitcd upon 

2 Wlifit coloi ait houses*' 

3 Is the suii sliininif hiiirluK 
\ Whal colcvi is iht sk» ^ 


S Whnt tolois alt luniaiots 
9 And what coloi aie cxercisu 
books ^ 

12 What coloi aie halls ^ 

13 Do von live in Ibc lowiU 

Do \oii think you have won’ 
What must \on not do it \ ovi 
want to win? 

And what elsc^ 


shown hv olht'i eliildion wlio Ind luin 

Kitl (wiihout lookiiiK .It tniliiddeh 
eolm s) 

^ ts 

Whiw \vMllio\ii b>i>kiii); a \ rnul, hnt 
aflui icplvini^, scaitlits fin wliitc 
t ard — “lUrc H isO’ Picks h up and 
keeps It in Ills h.ind) 

Red (ihiows ,i ><Hi)ci ii (aids) 
\Vliilt — ^like tlijs^ (poinlinic i<i while 
taid) 

White — (look I nix at i.iid) 

No , etc , eu 
“Don’t know — >ts'' 

“Musn’l s.iv t td 01 idiK “ 

“Musln’t say tlic same woid hvne'' 


In fact, the CHids not onU do not help ibc tbiid of picscbool a);e, 
they actiirilly hindci him fiom caii\in|r out Ins task On the ex- 
amples given above ihc icpcatcd icaclioiis '‘white^’ aiise liom tlie 
fact tliat the child fixes his attention on the wliite t<iid 'Tlie (aids 
take a ceitalii pait in his hcliavioi, hut this pail is ahsolutelv diftti- 
ent fiom that taken in the case of the school child 'Tluse sttond.nv 
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TABLE 1 


Niimbci of wrong answers 

Difference 

between 

In Sei lea In Series III Scries II 

Group Age No II or IV and HI 


Below school 
nge 

5-6 

7 

3 9 

3 6 

03 

School age 
younger gioup 

8-9 

7 

3 3 

15 

1 8 

School age 
older group 

10-13 

S 

3 1 

03 

2.8 

School age, 
average 

8-13 

IS 

3 2 

0.9 

23 

Adults 

22-37 

8 

lA 

06 

08 


Stimuli only co-cxist with tlie mam stimuli, instiuincntal functions 
are not inherent in them and their part in the process is of quite an 
accidental nature. Still theie is no doubt that in children of pre- 
school age we sometimes meet with forms of behavior which might 
seive as piemiscs foi the development of the instrumental employ- 
ment of external signs Fiom this point of view certain cases legis- 
teied (subjects 10 and II) are of special interest. In the^e cases, 
the child, after wt had suggested to him that he use the caids in 
carrying out his task (*^Take the caids, they will help you to wm’^) , 
searclied foi the foi bidden colors and put all such cards out of his 
sight, as if trying to prevent himself fiom naming them One oper- 
ation is substituted by anotiiei : the child in oui example acts in the 
same way as an Australian oi African savage might act m freeing 
himself from a dangerous man by dcstioying his image or symbol. 
The ''magical*' natuie of the opeiation of putting away dangerous 
colors IS, in the case of the child of preschool age, emphasized by the 
circumstance that the child thus limited himself to this and pays no 
further attention to the caids. This circumstance is of special in- 
terest to us, since, although in nature it is quite different, it exteinally 
leminds us of an abbieviation of the method of using tlic cards by 
adults, and also because it clcais up the oiigin of one of the methods 
to which school children have icsouice when they want to cairy out 
theii task 

This "magical*^ attitude lowaid the means is still moie clcaily 
illustiated by oui subject No, 17 (7, 8). This subject exhibited m 
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the third series all the cards without any mdci at all and as a lesult 
gave several wrong answers, before ttyjng the fouitli sctjcs, in 
ordci to give the subjects some idea of Uic method of using the 
cards, we asked him: “Did the cards help you?*' “Yes/' “And 
what should you do so as to make the cards help you still moic?*’ 
‘‘Make a liousc with them." The child at once began to build a 
house with the caicls, again without separating the (m bidden colois 
“And how do you think they will help you?" “I don't know." 
“Well) perhaps you can do yet anothcj thing with them so tliat they 
will help you still moic^" “Put them in a ciiclc/' the child guessed. 
At last, after a few more suggesUoiis the subject dibcovcicd the 
projDcr method and in the fourth senes made no mistake. 

Comparing the figiucs obtained fiom the experiments on children 
of preschool age with those obtained from children of school age (see 
Table 1), we notice a veiy slight reduction in the number of wiong 
answers in the second series, whereas tlic ruimbct of mistakes in the 
third seiics falls shaiply. I'his is p*Titicularlv noticeable in the ease 
of the group of older chitdicn wheie the di/Tcjcncc between the 
figures of Scries II and III readies a maxinuiin of 2 8. We find a 
direct explanation of this point in oui c x peri men tvS. At school age, 
as we have seen m the data of tlic investigations on the development 
of memoiy, children begin to use the external “mcaa<s-stimuU“ and 
thereby considerably increase tlic effect of thcii psychological acts, 
The behavioi of a child of school age remnins natural and docs 
not diftei greatly fiom that of <i youiigei child In oui experiments, 
in fact, we obtained in the second senes figuics quite neai to cacli 
other, 3,9, 3.3, and 3.1 The number of wioiig answcis in cases 
when the operation lemained direct decreases slowly with the giowth 
of the child, hut It is sufficient to allow of his equipping himself with 
the means accessible to him for the mastciy of his bcliavioi, as the 
effectiveness of liis psychological acts inci eases speedily, a tremendous 
change takes place in the sphcic of his psychological possibilities 
The methods of using the cards can be reduced, in spite of tlieir 
apparent variety, to two different types First comes the case when 
the child puts out of his lauge of vision cards of forbidden colois, 
exhibits the remainder, and, as lie answeis the questions, places on 
one side the cards of the alieady named colots. This is the least 
perfect and at the same time the eailicst metliod used. The card 
here serves more as a memory sign than as an attention sign* its 
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function IS only to legister the named color. At the beginning of the 
expeiiment, child len often do not turn to the cards befoie they 
answer the question about coloi, and only after it is named seaicli 
among the cards» turn ovei, move, oi put <a\vay the named one (see 
Report 3) This opciation is carried out, as wc sec, with the 
idea of rcgisteiing theii reaction It is undoubtedly the simplest 
act of memorization with the help of external means It is only 
latei that the conditions of the experiment bestow a new function 
on the card Before naming the coloi the child must necessanly 
make a selection with the help of the cards. It makes no diffeience 
whether the child has withm his field of vision a senes of so-fai- 
unused cards, or whether he will get his bcaiings by the color already 
named to him; in both cases the c«aids will be interposed in the 
process, and will seive as a means of icgulatmg his acts Actually, 
the separation of the used caids without putting them out of sight, 
foi imtance, by placing one of them in another row, presupposes 
the same sulncqucnt operation, as is lequiied by the exhibition of the 
foi bidden colors, whicli is met with in the second type of employment 
of cards The piehminaiv putting-out-of-sight of forbidden colors, 
which IS a distinguishing chaiacteustic of the first method of using 
caids, docs not yet lead to the '^simulation*^ of an act, to the complete 
substitution of one opeiation by another, it represents merely a step 
in that diiection. It is explained partly by the gieatci simplicity 
of the opeiation of m<istCHng memoiy and partly by that “magical*^ 
attitude to means, which is constantly met with in children® and 
which we have alieady noticed in the given situation with the chil- 
dren of pieschool age experimented upon, 

Mateiial gatheicd in the couise of cxpeiimcntal reseaich on in- 
stiumented memorv, attention, and aiithmetical operations shows 
that the part played by cxleinal means of behavior is especially im- 
portant in childicn of school age^ As to children of the earliest 
school age, we might even speak of a pccuUai ''hypei functioning^* of 
external means which they have just begun to master Expeiiments 


'Sec (13) 

®In oil! work wc were able to register (in subject No, 16) an instance of 
spontaneous tinning of a cbild of school age in Scries II (without cards) to 
colored objects among liis sinionndnigs with the idea of uaing tliem to 
assist linn in his task, in this hcries the subject gave only two wrong 
answcis altogetlici and in the thud sciics none Wc have observed anal- 
ogous instances in our experiments with indirect memory 



72 


JOURNAL OF GENETIC PSYCUOLOGV 


made by L. S Vygotski ami A. R* Luiia (0) arc \n tins icspcct 
extremely illustrative Tlicy suggested to the child icn that in order 
to Tcrneniher a number of figuics they should somehow iccord them, 
for winch purpose thqy placed at the disposal of the children diffei- 
ent objects such as papeii thin coid» and vaiioiis small articles^ in- 
cluding hunters^ shot The children of cnilv school age as a uilc 
tried to build up figures to be remcmbeicd out of the given objects* 


REPORT NO 3 


December I, 1928 


The case of Nastya D, 13 years old 
Serifs II (with foi hidden colots) 
(Forbidden coloig — ffrec/t and yeliow) 


I Have you playmates? 

2. Whnt color is your blouse? 

3. Have you been in a tram? 

4 What color are railway carriages? 

5 Do you want to be a big girl? 

6* Were you ever in a theatre? 

7. Do you like to play in the room? 

8 What color is the floor? 

9 And the walla? 

10 Can yon write? 

IL Have you seen lilac? 

12 What color ta Ulac? 

13« Do you like sweets? 

14. Were you ever in the country? 

15 And what color were the leaves? 

16 Can you swim? 

17. What 19 your favorite color? 

18. What do you do with a pencil? 
What do you think» did you wui ( 
lose? 

What should you not have said? 
And whnt else? 


Yes 

Gray, 

Yes. 

Gray (notices that she lias re- 
pented the same color twice 
laughs) . 

Yes, 

Yes, 

Yes 

Gray . , again — I repeated it 

White 

Yes. 

Yes 

LiUc color. 

Yes 

Yes, 

Giccn — no, shouldn’t have said 
green — brown, red sometimes. 
Yes 

Yellow I I can’ll (thiows up 
hands behind the head) 

Wiite 

Logt. 

Green and yellow. 

Shouldn't repeat 

(4 mistakes) 
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Slkils III (wuU cards) 

(Foi bidden colors blue and ted) 

The subject puts on one side caids of forbidden colors, and spreads out 
the icmainder in a row before him 


1. Do you go for walks in the street? 
2 Wliat color are the houses? 


3 Is the sun shining brightly? 
+ What color is the sky? 

5, Do you like candy? 

6 Have you seen a rose? 

7 Do you like vegetables? 

8 What color are tomatoes? 

9, And cxeicisc hooks? 

10 Have you any toys? 

IL Do you play ball? 

12 Anil what color are balla? 


13, Do you live in the town? 

14 Did you see the demonstration? 

15 What color arc flags? 

IC Have you any books? 

17 What colors aie their covers? 
18. When ilocs It get dark? 


Yes 

Gray (after answeiing looked 
at the cards and turned over 
the gray oac) 

Brightly, 

White (first looks at card and 
then tuins it over) 

Yes 

Yes 

Yes, 

Green (turns over card) 

Yellow (tuins ovci card) 

No 

Yes, 

Giay (without glancing at 
cards, after answering glances 
and notices mistake) 

Yes 

Yes 

Black (first looks at caids and 
then turns one over) 

Yea 

Lilac (tinning over card) 

At night 
(1 mistake) 


Thus, in spite of the obvious inexpediency of using tlie method 
undci the circumstances given, instead of, for instance, putting aside 
two giams of shot or two torn-up bits of paper, the chilchcn tned 
to form figuies out of the extremely inconvenient giams of shot, 
which rolled all ovei the table As may well be imagined, much 
mateiial and time was wasted h\r them Tlic children of pieschool 
age, who had not yet mastcicd the system of figures, behaved quite 
differently They chose a moic economical method from the point 
of view of time and cncigy, acting just as a raodcin adult might 
who liad already got over the fiist phase, when the cxtcinal methods 
adopted have tlic gicalcst powci over one. 

In oui expciimcnts wc had the oppoitiinity of obsciving closely 
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this ovcr-exRgge rated role of external incdiuiiib* In a number of 
cases, in duldreti of early school age, wc met with replies which were 
irrepioacliable from the point of view of conforming to instructions, 
but were at the same time quite senseless. The child, in tlicse cases, 
worked strictly by the cauls, and named colors iiicspcctivc of the 
subject of the question, This "foimalisiti,*' which is pcculiai to 
children and throws them toniplctcly under tlic innucnce of tlic 
method assimilated, is also met with in the development of auth- 
metical opeiations. It is a well-known fact that the slightest change 
in the position of figures, in the actual writing of them, is suflicient 
to render the child incapable of even the simplest arithmetical action 
(Thorndike). Probably it is just this phase of the domination of 
exteinal psychological mediums, through which the development of 
the higher instrumented, ‘‘significative” actb of hcliavioi pass, tliat 
reveals itself in the liisloiy of the cultuial development of humanity, 
in those numerous and extremely caiefully woikcd-out systems of 
external methods of behavior which compose a typical feature of 
primitive society. 

If we turn now to the figures illustiating tlic bcliavioi of adult 
subjects, we discover a new and peculiar i elation between the indices 
of our main series, Comparing these indices with the figures ob- 
tained with cliildien of school age, wc see that the diffeicncc existing 
between them does not concern the third series witli cauls, as was the 
ease with tlic transition from preschool age lo school age but Is 
determined by the data in the second sciics, In this sciics we notice 
a distinct falling-off in the nuinbet of wrong answcis given by adults 

The general change in the coefficients obtained upon vaiious gioups 
of cases is illiistiated in Table 2 IIcic the positive data aic given 
by graphs showing not the number of wrong, but the number of 
right, answers, that is, the total niimbei of answeis to critical ques- 
tions minus the number of answers not coircspQn<Uiig to the demands 
of the instructions. 

The curves of development shown on the above table are very 
similar to the corresponding curves obtained in a com sc of experi- 
ments on instiumentcd memorj^ Like the latter, they appioacli each 
other in their extremities, forming in their outline something like a 
parallelogram. 

Therefore, quantitative characteristics obtained in oin cxpciimcnts 
indicate three principal stages of the development of instiumentcd 
behavior. First of all (pieschool age), the stage of naUnal duected 
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acts At this stage of development the child is not capable of 
mastering his behavioi with the assistance of the organization of 
special stimuh-means. The introduction into the opeiation of a 
number of caids, which might help the child in his task, does not 
mcrease to any considerable extent the effectiveness of this opeiation. 
The child proves incapable of then functional use Although they 

instrumental functmn Ihe next stage of development is charactei- 
ized by a sharp diffe.ence in the indices m both of the mam senes 
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The introduction of caiclb^ used by the child, as ii system of aiixiJiaiy 
cxterxifil stimuh-mcans, lalscs the effectiveness of lus acts consider- 
ably. This is the stage of \Mcdomuv\ncc of the external sign— the 
psychological instiument in the stimuli actinp; fiom without. We 
see at last that, as rcgauls adult cases, tlie dijferencc between the 
indices of both senes is smoothed ovci again and theii coefficients 
become moic nearly equal, but now on si new and higlict basis. This 
does not iiiean that the bchaviot of adults becomes again diicct 
natuial behavior. At this lughcr stage of development, bcljavior 
remains mst rumen ted.. At the same time the second scues of stimuli- 
me, ins gets emancipatod from primaiy external foims. What takes 
place IS what we here call the process of ‘'ingrowing'^ of the ex- 
ternal means the external sign turns into an inteinal one, This is 
how the external forms of human behavior — instrumented, signifi- 
cative behavior- — develop 

TJiis theoiv of ‘ingrowing/’ fornuilatcd in the course of our study 
of the development of memory, is provided with some new proofs 
in the experimental matciial of our present inquiiy Among the 
many diffeicnt methods of using cards, two, chiefly used by adults, 
aie deserving of special attention. Fiist of all, the ease of employ- 
ing cards to fulfil only one of the conditions of the task set. Some 
subjects limited themselves to tlic exhibition of the forbidden colors, 
wliile tile other cards remained outside their langc of vision. Thus, 
the operation is divided into two paits, one taking place without the 
help of external means, and the other with the assistance of the 
cards. This way of using the cards is met with twice; m the case 
of children of preschool age, but only in one instance (subject No 
11), and of some adults. It is probably due to absolutely diffeicnt 
causes In the first case, it is no more than an embryonic foim, 
out of which the icspective method begins to develop. Witli respect 
to the adults, it is much more complicated. Can we actually admit 
that one side of the opeiation beie remains natural and direct, while 
the other side bears an obviously instuimentcd chciracter? From oui 
point of view such £i presumption is scarcely possible, since, on one 
hand, We cannot discover any difference in the number of mistakes 
of a corresponding type, and, on the other liaiul, it is scarcely pos- 
sible that an integral piocess should have a double stiuctuie. Thete 
is no doubt tluit we have heic a case of the tiansformation of one oi 
two series of external signs into internal signs, sinulai to tiuit wlncli 
we can clearly observe in the development of the counting opeiation, 
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whcie the caiiymg-out of a complicated arithmetical action pre- 
supposes a numbct of intermediaiy actions completed mentally 
Even in tlie simple opciation of adding up a number of figures, ft 
usually happens that the child must ‘'cany jn his head” higher 
quantities 

These quantities, at fiist noted over the higlici row with the help 
of figures and dots, veiy soon lose their external graphic signs and 
are substituted by internal signs It is obvious that the piocess an- 
alogous to this opciation, perfoimcd simultaneously with the help 
of both the external and internal signs, takes place in the cases wheie 
cards are paituiUy used. 

The second form of incomplete use of external means is much 
more mteicstmg. This is again met with most frequently among 
adults In this case all the caids aie exhibited, while the usually 
forbidden colois piove to be the last in the row, or are placed in the 
centci The subject answers the questions while looking at the cards 
but docs not touch them One of oui subjects, No, 2, was asked 
aftci the cxpeiiment whctlicr the caids had helped oi not' “They 
helped, of couisc, I looked at them and saw which I could mention 
and which not>” This icpiy indicate*^ clearly the essentials of the 
methods used by hei. The means bv which the task is solved seems 
here to assume a double form While leinaming extcin«il, it al- 
leady becomes half internal. The caul, an external object, continues 
to exist as a card, but becomes a means only as the sign into which 
It IS transfoimed with the help of the internal sign. The extern.il 
removal of the cards in the gioup of ‘‘foibidden” colors, winch we 
obseived m other, simpler cases, was earned on hcie “in the hcdd ” 
The subject, menlallv mat king the cards of the colois named, im- 
parted in this way a certain ineanmg to the cards, that is, tians- 
formed them into signs Thus, the process has heic a bliaiply de- 
fined internal charactci and it is only supported by cards. It is 
clear from this that it keeps the same structuie which it possessed 
m those cases when the opciation was earned out entirely with the 
help of extcuud st\mu!i-sigm 

We aie inclined to nsenbe a paiticulai mipoitance to thcHC obser- 
vations because they give new pi oofs to the theoiy of the significative 
natuie of external intellectual pioccsscs, and along witli this allow 
us to outline in still gicatci detail the transition fiom externally 
instiumentcd opctauoiis, accomplished with the assistance of internal 
signs, 
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Placing on onc'sidc the pioccss of dcvclopmcnl of attention in the 
child to the stage when it bccomcb instriuT\cntcd, and on the other 
side llic later process of the (levdopincnt of liighcj, Mgrnficativc 
forms of attention, we see that they are absolutely diffcient in type. 
Biological development is icplaced hy development wliicli wc miglit 
call historical It consists in this — that the duld^ uiidci the m- 
flucnce of its social nnd cuUiiial expeiicncc, mnstcis a number of 
methods of behavioi, which tiansfonn his piimitivc, psychological 
acts into higher nets of new nnd complex stiuctin'e This structure 
IS characterized by the picsence of second at v stimuH-menns, which 
in the foim of intern«nl or external stimuli arc intci posed m the 
process. 

The development of voluntary attention only repeats the develop- 
ment of other higher psychological functions; it becomes voluntaiy, 
turning from signal to significative. Tluit system of social lelations 
into which man steps at the dawn of his historical existence, and 
which forms foi him a new environment unknown to the biological 
world, a social enviionmcnt, that system determines tlic particulai 
path of his psychological development. 

Equipping himself anew foi the struggle with natmc> man places 
between himself and the physical objects of his opeiations, tlie tools 
which he has produced, by influenciiig ihUiue witli liis tools he 
changes his own natuie. The use of the tools cicatcs a new sciics 
of labor processes, a new senes of conditions of existence for man. 
These demand fiom him new actions and new foims of activity, 
and call foi the icdistnbution of liis physical pos^iibilitics, changing 
his skeletal, muscular, and nervous system, A still gieatci change 
takes place in the nature of man as a icsiilt of Ins intei action with 
his social environment. In influenung social enviionmcnt man 
cre^\tes a system of conventional stimuli with the idea of masteiuig 
the behavior of other people Thus he creates conditions for the 
mastery of his own behavior, ladically altering thcieby the puncipal 
mechanism of behavioi itself. 

These stimulhsigns, which at an eaily stage of development took 
on the form of stimuli acting from without, when tinned upon 
themselves, are capable of being transformed in the process of psy- 
chological development into internal signs. The synopsis, wlucli In 
punciple exactly corresponds to the cards of our cxpeiimcnts, is 
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necessary to every Icctuier at the beginning of liis career, keeping 
hfs attention on the consistent unfolding of the contents of his speech 
It IS soon cut down in size, and the Luge sheaf of papers, with its 
mctliodical guiding text and mass of notes in colored inks, gradually 
gives place to a numbei of bits of papei coveied with a few words, 
which aie almost ncvci looked at 

The cxteinal stimuli-means aic at fiist not sufficiently specialized. 
In the examples given by us, objects filling the lole of means, or- 
ganizing the bchavioi of the Chinese postman, aie as mucli mnemo- 
teclmical signs as signs of attention, just as in oui cxpeiiments 
coloied caids usually fulfilled both these functions Only at a higher 
stage of then development, when they are divided into two lines — 
the line of fuither development of external means and the Ime of 
tinnsfoHuation of extcinal means into internal means — ^we meet with 
a system of fully differentiated external signs, sucli as, foi instance, 
writing and connecting signs 

A much gicatci obstacle is piescnted by the pioblem of the ddfei- 
entiation of intciual stimuli-signs When they aie “giowmg in,” 
external signs aie not only depuved of then oiiginal form, but 
undoubtedly assume new and pccuhai fcatuies. Then functional 
classification is possible onlv m a conditioned sense, enteung the 
piocess, they d etc i mine not the dnect elemental y psychological func- 
tions as such, but those opciations at the biological basis of which 
tlicse functions he 

In the analysis of tlie liighci foims of heliavior it is impossible, 
tlicieforc, to oppose to each othci oi else to associate the louci 
psychological functions, treating them as sepaiate items and thus 
mechanically i educing tlicse highei forms of behavior to then pii- 
inarv, simple mechanisms 

SUMMA^RY 

The development of a child's attention is not confined only to the 
development of its primaiy biological forms, but includes the tians- 
foimation of these elementary forms Into new and higher forms. 
The child s attention, which at first is mvoluntaiy, ic, depends 
directly on tlic .iction of stimuli, is Iransformed m the process of 
Its development into the voluntary attention chaiactenstic of an 
adult This piocess of tiansfoimatloii takes place on the basis of 
the contiol of the child s attention from witlrout, with the help of 
external stimuli The child, feeling the eftect of these external 
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Stimuli on himself and learning in liis tiiin to react on othcis aiound 
liim, becomes capable of using external stimuli with the idea of or- 
ganizing Ills own behavior By thus controlling stimulation, the 
child tontiols his own attention; by submitting to the natuial laws 
of his own behavior, he thus makes the latter submit to him, and in 
this sense tiansfouns it into voluntaiy bcliavioi. 

Rescaich woik on the development of voluntaiy vittcntion, wliich 
was can led out by means of special methods, confirms the above 
theory. 

Childicn ot early picschool age prove incapable of actively using 
external auxiliary stimuli as means of organizing their owmi bcliavioi. 
The attention task is fulfilled by all the childicn in exactly the same 
way, both in tlie senes of expciimcnts without auxiliary means and 
in the scries in which the child is called upon to use ikfinlte auxiliary 
means. In early school age, howevci, the child Icams to organize 
bis beluivior from without, with the help of external stimuli, and 
the difference in the indices of these two senes of expenments leaches 
its naaximum. With the transition to a moic advanced age, the role 
of external means organizing behavior becomes less significant. The 
function fulfilled by these external mccins gradually pn'^scs ovei to 
the internal elements of the experiment What takes place now is 
emancipation fiom the external forms of the stimuli which were at 
first indispensable. The external signs of the operation arc trans- 
formed into internal signs. 

In this way the development of the voluntary attention of the 
child should pass thiough a stage when his bcliavioi conti oiled 
with the assistance of external stimiilhsigns, which aic subsequently 
replaced by internal signs 
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firUDES DU DitVELOPPEMENT DK LA CULTURE CHEZ LTNFANT- 
in LE DfiVELOPPEMLNT DE UA^lTLN'nON 
VOLONTAIRE CIILZ L’ENPAN P 

Le developpcmeiit de raltcnliori cPufi ciifaiit n'c.st past Jimile sciilemcnt 
nil ddveloppement t\c ses pjemifeics foirucs bioloKi<|ii<jH> inais inchit lo 
transfoimaLion de ces formes ^linicniairca cn dcs formes nunvcllca ct plus 
6Icv6cs L’nttenhon de reiifant, lacpieJIc cst cj'aboid nivolontairc, c'ost- 
Ji-dirc, depend cli e.ecLtemcnt de I’ftciion dc sc trausformc^ dans le 

proeddd de son tl6veluppcnjent cn I’atuntion voloiitniic cm acti^iisiiqnc d*un 
ndiilte. Cc protedd tic trnnsfoi malion a bon aur la base tin condole de 
inattention de I’enfanit dii dehors, l*nidc dc stiiniih cxieincs L’cnfnnt, cn 
se lendant compte dc I'effct dc ces stimuli cxterncs siii hu-mtinc ct on api 
prenant ^ son tour rdagir aur Ics autrea auiour dc Uu, clcv^icnt capable de 
se scrvir des stimuli externes nvee I’ldde tl'orgnnis.er son propre comportC' 
ment, En controlant ainsi In atiTTiulntion, Venfant cnntrole sa propre attention, 
en sc soiiTncttaiit mix lois natLiiclIca dc son proinc comportetnciit, d fait 
sDiimcltre cclui-ci A hii, cc cn cc sens Ic transfonne cn comportement 
volontnire 

Des recherches sur Ic dctreloppcincnt dc rnttennon voloiitairc, faites nu 
moycn de metbodca spcciales, confiimc ccUc throne » 

Les enfartg du premier age pi^scoJniio se moiilrent iiicnpnbJes tie ac scrvir 
activement des stiniiili ttiixiliaircs externes coinnic moyen cPnrprnniscr leiir 
propre comportement La tache dc ratlciitiun cst faitc pni tons les enfants 
d’exnctcment la memo mani^rc, et dans In s6ric tl'cxpciicnccs sans inoycn 
auxiUalre et daita la sdik ovi il faut <\uc Tenfaut sc serve de moycna 
auxiliaires d^dnis, An premier Age dc I’^doic, ccpcndaiit, rcnfnnt appiend 
h organiser son comportement du dehors, a Vnide dc stimuli cxtcrncs, et la 
difference dans lea indices dc ccs deux series <l’cxp^iicnces niiivc A son 
maxinidiTi Avec la transition A iin Age plus avnnce, Ic role dcs inoycns 
extcLtYca dans Forganlsatmu du coinpoite incut dev lent moms signihant La 
fonction jcmpHc par ccs moyens cxtcrncs pabsc peu A jicu aiix 6l^mcnt8 in- 
ternes dc Vexperience Ce qui a lieu rnnintcnnnt, e’est VAmniicipntion dca 
formes externes des stimuli, lesquellca ont etc d^nhord iiulispensahlcs. Lea 
sjgnca externes de Vop^ration sc tiansforment cn aignes internes* 

Ainsi le d^veloppcment de l*attention volontaitc de I' enfant dott passe i par 
une ^tnpe ou son coraporteinenf cat control^ A Taide de signea externes de 
atimuH, lesquela aont r cm pi aces npi bs par des signcs internes 
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STODIEN OBER DIE KDLTOEELLE ENTWICKIUNG DES KINDES' 
III DIE ENTWICKUrao DER ADPMEIiKSAMKHT 
BEIM KIND 
(Rcfeiat) 

Die Entw.ckl.,ne der Anfmeiksamkeit omea K.ndea bcadirankt s.ch n.clit 
nur anf deicn primare biologischc Foimen snnd/^in ! tt m 

dieser Elemcnte m neue und holie? Fo^mT D.n 1. 1 i 
Kindea, die anfanga unab,iclUl.ch is dh eIvr dcs 

ch.raklemt«h. abTOhtlicht Aufn,o,h.™,LL amg.lidrt dS t£“ 

bildiing benibi aiif ausseiem Zwaiiff dei der kin^liDt.l„ a t i . ' 

dutch die Mithilfe der aussercn Re^ a uferleet whd D.a 

Einfliisa dieaeii ansscren Rci/e auf sicl f hlMmdT.l ^ 

heium zu leagieren, w.rd hefrgt aSasere ^ 

cigcnca Vcrlialten zu oiganiaieicn Indent ea in der WeiardiD'E 

behcrrscld, belienscht ea aiich seme elgcnc AiifmerlR-imif'^^ die Reizungen 

dc, t 

11.“™ "" "n “.icb" 

Foiscluingen uber die Enhvjcklung absichthchcr AufTninUnmi/ai#. t i 
kaonderen Meilioden duichgefuh.t wiiidcn, beatatigen die obe? mlhncli;?; 

auSerSliIhrehe'Tilr O^a ntfenmg?, c,^Ve'i linltenTl" “‘f’ '‘'h ® 

Anfineikaamkcltaaiifgnbe tvud be. alien IC.,.dD n „ " Sebiauchc.i Die 

R». .« I,., 

ss.fsrsx sr5;, i-- '"“r"™ ™ 

Das waa nun staUf.iulet .at die EmanziDaiion von der 2e?eTFo m ,W 

wd'L*: 
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A SCHEME FOR GRADING THE REACTIONS OF 
CHILDREN IN A NEW SOCIAL SITUATION^ 

From the Clhitc of CMcl Development of Y file VtnvffsUy 


Rum W, WAsnnuiiN 


The method of observing cliildrcn in a social situation new to them 
to be desciibed in this papei was developed because of a dcsiic to study 
peisonaKtv dvffeieiices as revealed undci these conditions It was 
desired to add detailed observations of the social bchttvioi of pic- 
school children to obseivations of othci fields of bchavioi made in 
the psychological examinations. 

Two hypotheses undeilie the study. Eiist* /In huVividiial mnyi 
mid commonly does, behave ni a siiuoUon w a mmiuo finida- 

Tiicnidly cUmaciensiic of him, Foi want of moic acciualc analysis, 
such individual diffciences in habitual ways of reacting aic attnbuted 
to personality Following a numbci of years of study of iiif.uus and 
young children, the wiitci, in common with many other clinical and 
research psychologists, became umviiiced tliaL iiiipoitaiit pcisonality 
differences aie revealed by behavior usually considered to be n side 
issue — accessory to the fact lepicscntcd bv tins oi that icsponse in a 
test situation Undoubtedly, foi many clinicians the chief interest 
found in the daily lound of psychological examinations consists in 
analysis of the subtle ways m which a child has diffcicd from his 
fellows in responding to one oi anotbci of the steieotyped test sit- 
uations 

Second' /J sitnaiiou tuhich /a tiew /o an individual evokes be/iavioi 
jnsi as tn/ly indicative of Ins petsoitalliy as a siiitaiion with ivluch 
he IS familiar Children’s attendants often state that the child has 
not seemed like himself wlulc at a psychological clinic foi study Can 
it not be argued, however, that when people and things to which 
the child IS habituated to respond (often in a manner conditioned 
by those people and things) are lacking in a situation, the tine natme 
of his peisonality is revealed^ That one knows vei}^ cleaily scune of 
the adaptive possibilities of the mdividual, aftci having seen him in 

^Accepted for publication by Ainold Gesdl of the Editonal Uoaid md 
received in the Editorial Office, October 26 , 1931 . 
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a situation in which he has few habits or perseverative tendencies to 
influence his leactions^ 

Many child len between the ages of fifteen months and four and 
a half yeais are hi ought each year to the Clinic of Child Devclop- 
mecit at Yale Univeisily cither foi clinical study (often followed by a 
period of le-cducation), oi because they aie subjects m vaiioiis le- 
scaicli piojccts Some of these child icn have been studied a number 
of tunes, thus affording a background of information against which 
to place obseivations of then social behavioi A social situation in 
which these cluldicii might be studied was icadilv available In the 
^‘Nuisery Gioup” the dcsiicd opportunity was found The Nuiseiy 
Group consists of six chlldien of pieschool age who aie in daily at^ 
tendance thioughout the academic year. Childicn aic invited to be- 
come regular membeis of tins Gioup because they have been caiefully 
studied and aie known to be stable individuals, well developed phy- 
sically and intellectually 

The social situation aftoided by tins gioiip was new to each of 
the children taken into it foi tins study It has common elements 
which make it somewhat compaiablc to a contiollcd cxpci imental 
set-up, though, because it is a social situation, it cannot be controlled 
as a bit of appaiatus can he Fust, the Nuiseiy Gioup icmains the 
same tliiougliout any academic ycai, though the children who make 
it up undcigo the changes inevitable ns the icsuU of mntu ration and 
expel lencc, Moicovci, chihhen who aic mcmbeis of this icgulai 
group behave fiom day to day in a consistent and characteristic man- 
ner Thioughout one academic veai, foi example, one of the chil- 
dien furnished spontancouslv what amounted to a test situation for 
each of the new childicn intiodiiced into the Gioup foi study He 
approached a new cliild and, aftei a few moments' observation, put 
his aims about him If the new child piotested, the fun was con- 
tinued If the enibiace was accepted, intcicst ceased. Second, the 
room 01 yaid and the equipment inav also be considcied one of the 
relative constants in the situation Howevci, one play object oi an- 
other might be fcatuied, depending upon tlic intcicsts of the Nuiseiy 
Gioup piioi to the new child’s ciiiiancc. It was not possible to con- 
tiol the houi at which the new clulilien were taken to the nuiseiy, 
because evciy developmental ex«imuvation pvocecds at a diffeicnt rate 
of speed Somciuucs the cluldieii weie iiukuns, sometimes iii the 
yaid If uiduois, the obsctvei was behind the on e-way- vision sciecn 
with which the Nuiseiy is equipped If outiloois, she was less well 
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concealed an a bay window overlooking tlic yard or behind a scicen 
door, 

Many children wcie watched in tliis social situation bcfoic the items 
for recording were decided upon. Tlie cotnnion difficulties cn- 
coiinteied in the study of social beliuvioi of )(niiig child icn> adequately 
enumerated clscwhcie hi the litciatuie (1), weic vividly icaliml. 
One obscrvci cannot both watch and wutc a full iccord. Dictation 
is impossible wheie chiUhciv must be within eai‘>!u>t. Moicovci, be- 
havior IS capable of several intcipictations bv as many observers, 
Items wcie necessarily chosen which could be iccoidcd by the check 
method and weie objcctifieil as fai a< possible It became appaient, 
after a number of child icn had been watched, tliat tlieic was a cei- 
tain regularity about the way in wincli the inhibitions induced by the 
new situation were released. An initial period of alcit but inactive 
observation on the part of the child was iipt to he followed by a 
penod of active exploiation ot the loom oi yard, oi exploitation of 
some object. V^ocahzation was usiiuHy the last activity to emerge. 
This represented the skeleton oi outline about whicli the behavior ot 
the children differed. One child, foi instance, tiotted into the loomj 
which he liad not seen until that moment, saying nonchalantly, 
“Hello, boys and girls,” and immediately engaged in active play. 
Others never emerged fiom the pciiod of “frozen” observation. A 
very few took icfugc in ciying and wcie removed. 

The child to be studied was taken to the N uiscry by the psycholo- 
gist, the mother icmaining in one of the leccption rooms, After the 
child had been put in touch with the woikci in chaige of the Nur- 
sery Group, and had been told the n.imcj> of the child icii neai him, 
the psychologist withdiew, explaining that she would ictuni in a 
short time, and that the child might “stay to pUw,” No special plan 
was drawn up fm the adults in the NuibCiy They wcic icqucstcd 
to act in the way natuial to them with any child in the room 
Three periods of observation, each five minutes in length, wcic 
decided upon, In the initial five-minute pciiod the examlnci at- 
tempted to record, fiist, the numbet of times that the child’s attention 
shifted if he watched adult, or child, or looked at a plaything The 
numbei of attentional shifts clependc<l vsomewhat iijion tlic amount 
of the activity about him, but, if the child became intcicstcd in some 
activity, observation of othcis dropped out. Tlic nunihcj of atten- 
tional shifts recorded was thcrcfoie an indication of the child’s tvpc 
of adjustment In the initial pcuod, aUo, the numbei of contact? 
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(other thun observations) initiated by the child with othei individ- 
uals was iccorded, those with adults and children separately. There 
was a wide lange of possibilities m the foim taken by these social 
contacts, fiom approacli to vocalization. Ikliavior of the child in 
response to advances made by othei individuals was also recoided 
If lie weie lesponsivc eitlici to adult oi child j each icsponse was 
noted. If he failed to respond to the advance of either adult or 
child, each failure to icspond was noted The difficulties encount- 
ered in the interpretation of such behavior can be readily undei stood 
Suppose, for instance, that the adult made a suggestion to the child 
involving the use of a spoon and the child failed to react or reacted 
negatively It was decided to check this as unresponsive Since the 
activity dcsiied by the adult had not been cariicd out, in going over 
die checked cauls, "iinicsponsive** gave a truer concept of the pos- 
sible range of leaction than the term negative. 

In each fivc-mimitc peiiod, the numbei of things actually handled 
bv the child was rccoided Following each fivc-minute pciiod (all 
times weic kept with a stop-watch) a few moments weic taken to 
write notes, evaluating check marks, The above episode, foi in- 
stance, luiglit be buefly clcsciibcd as ^hefuscs spoon offered by adult/^ 

In the second fivc-miinitc peiiod the amount of time tliat the child 
was active was iccoidcd, Two stop-watches were used, One mcas- 
uied tlic length of tlic peiiod. The second watch was set in motion 
only when the child was active. Activity was defined to include 
raotion of the Liunk oi limbs If the child stood in one spot and 
simply moved his head to make his obscivations, it was not recorded 
as activity, Hcie, as clsewheic, the method must be miicli icfined. 
Quantity of activity can he roughly estimated in this way, but not 
Its qualitative aspects One child might occupy almost a minute 
moving constantly but vciy slowly acioss the yard, while anothei 
child had coveicd five times the amount of space and had used all 
paits of the body moie vigoiously in tlie same peiiod of time. 

The thiid five-niinutc pcjiod was dcjvotcd to rccoiding the vocali- 
zations of the child Words were not lecoidcd, but each time he 
spoke a check maik was placed in the appiopiiatc division of the 
caul Ileie weic lecoidcd the niimbei of times that the child spoke 
cithei to an adult oi to a child, the numbci of tunes he spoke in 
icsponse to cilhci an adult oi child, the mimhci of times he failed to 
Kspond vocally when addiessed bv adult oi child, ami the nuinbei of 
times that he talked to himself Undci this last subdivision factual 
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and expressive vocalizations weie diflercntiatccl ns it was found tliat 
sometimes the child talked to himself calmly about, what Iw was doing 
or about the pioperlies of the thins with whidi he was occupied, 
and that, at othet times, he squealed oi was otherwise evpicssivc, 
even though solitaiy In certain instances such c\picssive behavior 
was intended indricctiy to attiact the attention of otiicis, even though 
not appaiently addressed to them. Again niiiny icfinomcnts in tech- 
nique suggest themselves. 

The card used foi recording the above observations was as follows: 


Pciiods 5‘ OiCLks Remaiks 


Social contacts 

Obseivalion only of. 
Adult 
Child 


Self-initlnted contacts 
Adult 
Child 


Approached — responsive 
To adult 
To child 


Ap preached — w n res pensive : 
To adult 
To child 


Objects handled 

Gross muscular activity ‘ 
(Legs, aims, tiiink) 
Objects handled 

Vocal izations* 
Self-initiated. 

Adult 

Child 


Responsive: 

Adult 

Child 


No response to 
Adult 
Child 


SoUlo«\uy — ^factual 


— cxpi e^aivc 


Objects handled 
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TABLE 1 

Age (months) 

18 - 23 2-V - 29 30 - 3S 36 - +l ■12 - 47 48 -f 

Total 

Number of 

1 + 12 8 1+8 n 


Children 

67 


Oil the icveisc side of the card tlic date, the chiUPs name, his a^e, 
and intellectual status were rccoidcd, as well as the names of the 
cliildien present on the day of the obseivation and the psychologist's 
summaiy of the peiiod of obscivation, wlucli included atypical fea- 
tiiies and a ciitiuil estiimtc of the cliild's type of adjustment. 

Some 67 rccoids wcie made duilng the academic yeai 1930-1931. 
The age distiibutlon of the childien studied was as shown in Table I 
With lespecl to cconomit backgiound and intelligence the gioup 
was heteiogcncous The homes of the largci piopoition of the chil- 
dien, however, we\e aveiage oi somewhat above the average With 
ic^pect to intelligence, also, the majoiity of the cluldicn wcic aveiage 
oi above Only one of t!ic child ion obseived was defective, a vciy 
small numbci were a little below the avciage Too few child lea 
have as yet been studied to make genet alizations in tcims of the cqi- 
relatioii of intelligence and social behavioi (as obseived m this situ- 
ation) possible Tliat tlie two aie not intcr-i elated is indicated by 
one or two of the subdivisions of the study whicli aic to be desciibccl 
III oidei to make it possible to coinpaic one iccoid with anotlici, 
tlic icsponses in each division were latcd as follows 1 i espouse was 
lated 2, Z), 3, 6\ 4, 7?; 5 oi moic, /L Thus, suppose a child 
talked once to a child and tluce times to an adult His icspectivc 
ratings would be E and G in these two divisions With icspect to 
miisculai activity, if the child weie active less than one minute out 
of the five, Ins latiiig was Z', one to two ininutes, £), two to thicc 
minutes, C; thiec to four minutes, li; foui to five minutes, J These 
ratings aic aibitiai}^ based only upon caicful study of the lecoids 
Moie cluldicn must be studied hcfoie statistical distubution can 
be made That the latlng^ aic too iigorous is indicated by tlic vciy 
small percentage of /f’s cained in any subdivision Time spent in 
obscivation by the child *\vas consideicd scpaiatcly and was esti- 
mated in terms of little, medium, oi much In oidei to have tlic 
latings foi ‘'obscivation” compaiaWe with the otheis in icims of 
freedom fmm inhibition, it was ncccssaiy to icvcisc them 
tativcly, since the mom obscivation them was the less "fiee” the 
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Number of subjects 14 12 8 14 3 11 67 


Age level (months) 18 - 21 2V - 29 30 - 35 36 - 41 42 - 47* 
Observation^ first 
period, all 

degrees 78.6% 100 0% 100,0% 100 0% 87.5% 

Initiates contact 

with Childicii 78 6% 50 0% 25.0% 57.2% 25.0% 


Initiates contact 
with adults 
Activity 

Talks to children 
Talks to adults 
Uses playthings in 
third period 
SoliJoqiry— factual 
Soliloquy — expres^ 
sive 

^Percentages at the 42 - 47 age 
two markedly inliibitcd children m 


42 8% 
1000% 
42 8% 
35,7% 

100 0 % 
21.4% 


417% 
1000% 
75 0% 
66 6 % 

100 0 % 
41 6% 


62 5% 
100 0 % 
25.0% 
25 0% 

75 0% 
37 5% 


35 7% 50.0% 37.5% 

level are 
n small 


21 8% 25 0% 

93 0% 100 0% 
57 2% 12 5% 

42 87o 12 


72 67o 
42 8 %> 


62 5^/o 
0 


42.8% 37 5% 

iidluenceil by the 

gioiip 


48 + 


81 

54 5% 

54.5% 

100 0 % 

54 57^ 

45 4^0 

81 7%> 

37 3% 

36 3% 
inclusion of 


child WAS Much observation w.is tliciefoic intcd medium, 0, 
little, ^7. A change from a G rating to an /J lating in the obsciva- 
tion division tlieicfore indicates that the child was less occupied 
with watching othcis and ficcr to cany on his own pursuits. 

That the items chosen for obscivation wcie independent of age 
with respect to the ficqucncy of thcii manifestation is indicated by 
the figuies given m Table 2. Percentages aie licie estimated for 
the total number of children who behaved in the indicated wav at 
eacli age level, rcgaidlcss of lating. 

The behavior categoilcs selected foi the above summaiy, as well 
as those which follow m the paper, aie those which ilcpcndcd chiefly 
upon the child’s own impulse to react to his siinoiindmg'i. Per- 
centages arc also similar in other categoiics, but aic moie difficult 
to interpret, lacking further refinement in the method, as variable 
stimulation by other individuals is implicated Thus a child might 
be rated 5 for response to adults. This tating might eitlici indicate 
that he was an unusually responsive child or that the adult had 
made an unusual eftoit to help an inhibited cliild to adjust to the 
situation* Comparison of the pcicentages of cliildicn at each age 
level who earned the C and D ratings for activity also indicates in- 
dependence of the age factoi. 

That the scheme is one which may be useful foi the study of pci- 
sonality differences was indicated by a companson of the iccords of 
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TABLE 3 


Age level 

(months) 

18-23 

2+-29 

N umbel of sub- 
jects 

U 

12 

Activity rating 

C 

3S,7% 

25 0% 

Activity rating 

D 

21 

•11 7% 


30-35 

36-41 

42-47 

48-{- 

S 

H 

8 

11 

25 0% 

28.6% 

25 0% 

9 0% 

25 0% 

21.4% 

12.5% 

63 5% 


two chiJdien of very diffeicnt personality make-up These two 
child len, X and T, wore fiist studied bcfoie they wcic a year old 
They weie membeis of a gioup of infants who wcie being studied 
at a Well-Baby Confeicncc. They were of especial intcicst to the 
psychologist because of the maikcd diffciencc in theii social be- 
havior In otlici icspects there was marked similanty both in the 
child len and in tlicir cnvlionment Theij mothers had been at 
school togcthci, the families lived witliin a few blocks of each other 
in a neigh boiliood niaikcd foi its economic Jiomogcneity The cliil- 
dicn wcie the fust ones in tlieu lespcctivc families, whose standards 
of child caie wcie veiy similai. Theic was but thiee diftei- 

ence in tl\c cluouological ages Computed rate of mental develop- 
ment was the same foi the two child iciL Following examinations 
just befoie the childicn wcic ten months of age, the psychologist 
made the following siimmaiy 

^Tlicse two babies wcic seen on the same day in immediate 
succession Inspection leveals the fact that then records on 
the moiuhly developmental schedules aic p\actically identical 
X, Iiovvcvti, gives an impression of dev'clopment supciifii to 
that of y, The question aiose ns to wlictliei this was due to 
X^s greatci social secuiity, self-confidence Y has an nir of 
suspicion, docs not rtnet nt once to the material, cues if the ex- 
amine i takes hci So far as one can judge of successive rathei 
than simultaneous performances, the quality of /Y’s perform- 
ance IS very similni to that of I' with the exception of the 
**s topping movemeiu'^ situation Y lefiiscs to come to the exam- 
iner, docs not 'Ntep om” wlicn taken by hci nvothci X comes 
readily niul at once begins stepping iiiovcmcnis Lntei, on 
catching sight of the examiner, X held mit hei aims to invite 
the cxpci icnce again Both rliildicn probably have about an 
equal i mount of sorni stimulation Will these personality 
diflLrences persist? Will A'^ cmitimic to give an irnpicssion of 
bettei development? Will this irnpicssion be only supei hclal 
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When X and Y were eleven months of age a comparative exam- 
ination was arranged at which tw'O othci obscivers' wcic present. 
Excerpts from the sumimiy made following tint, examination indi- 
cate that there was agreement as to the outstanding pcisonality 
diffeiences . 

"Even after the horn of comparnlivc examination, it is difli- 
cuU to determine with confidence which of the two child rcii hjs 
the greater mtcUigcnce ► . . The ovastimiUnK difFcicncc be- 
tween these two infants consisted in the i dative cniolioiinl 
poise on the one hand {X) and in almost unrcrniuing qiicr- 
ulousness on the other (7) This f|Ucniloiisiiess Wiis audihic 
and occasionally losc to the pitch of brief crying wUU tears, 
but for the most part consisted in a mild complnining nttitude 
which was too continuous and subdued to be called frctfiil- 
nes9,” 

The two childicn were seen at inficquctit iiUcivals following 
these eaily examinations with the constant diftcren tint ion that social 
adjustment was made more easily by X than by T. When they wcic 
brought to the clinic successively at live yeais of aj^c, the Nuiscry 
Group was available and the behavior of each child in tliis new bit- 
uation was observed. Tlie accoinpanvin^ charts picseiu the situation 
graphically. Home standauls and cxpcuencc conUiiucd stiikingly 
similai Both children I'ud had school cxpeucncc; both children 
came to the clinic unaccompanied bv tlicir niothcis, Both childicn 
made a good adjustment to the cxaminci (who was remembered 
fiom the picvious yeai) during the pciiod of the examination Even 
duimg the examination, the personality diftcienccs wcic evidenced 
bv difference in comments X fictpicntly said of a proposed test, 
that*s easv/' and Y as ftcquently icmaikcd, “I can*t do that.*' 
The actual examination tccords wcie almost identical, as niriy be 
seen by glancing at Giaph I A 

The profdc for A'', Graph I B, contrasts vividlv hci bchawoi in 
a new social situation with that of Y. 

A third cxccipt from a summarv dcsciibcs the dihcicncc in the 
behavior of X and Y while they weie with the Nuisciy Gioup. 

stood for the most port ob*tcivinK alecdy but not eulci- 
ing m. X knew wbat hIic wanted to do niul nnked pcrmiNsion 
to do It Nfoat of hei social icfcicncc Was to ndiills, hut she 

'Dr A L Gescll niid Di E E. Loid. 
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A Compniison of Developmental Examinations 


Detroit 

Drawing 

Ntimbar concept ^ouoUn^^ 
Comprobcnsion 

Paliorjco card 

V/flighT5 

Colors 

Aoatbtftxti 

Vocebulftty 
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B, Comparison of Beltavior m a Social Situation New to X and Y 


criAirr i 


was at moments in social contact with the other childien and 
was talked to by othci children One of the regular fnembers 
of the Group made lus habitual approach ('^Can you talk? 
Talk, then I”) to X luit not to Y X was loath to lcnve> wished 
to continue enjoyed activities Y was glad to leave That Y 
was not inhibited hy a new dress, aa was thought at first, bnt 
by the soLi.il siluntion was evidenced by the fact that In spite 
of the new dicss she displayed climbing and tumbling activ- 
ities, similai to those she had witnessttl in the othci children, 
08 soon OH she icached home and icgaincd a feeling of se- 
cinity and fiecdoin from iiduhitlon ” 
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Tlie easy adjustment made by X as an infiint to new situations 
and new people remained cliaiactenstic of hci, tlicn, each time that 
she \vas seen up to five years of age Y> on the other hand, with 
similar endowment and environmental innucnccj,, was consistently 
insecure, distrustful not only of otlicrs but of her own capacity, 
when confronted with new situations and new people. 

Such personality differences might he described by a number of 
terms — a child might be called cxtiavcrtcd oi mtiovcited; socially 
aggressive or socially withdrawn Ttlc fact of interest here is that 
the differences weie leadily iccordable in a slioit pciiod of time by 
the use of the scheme under discussion and aic capable of graphic 
representation. 

A group of children of nnisery-school age was also studied in the 
way described above. Rocoids were made at one of the private 
nursery schools of eleven childicn on the day that they first enter cd.^ 
[n ordei that the record might be made within a few minutes of 
their arrival on the first day of their attendance at school, the day 
and hour of anival weie cajcfully ai ranged with the mothcis. Since 
the children had not been to the school bcfojc except for a psycho- 
logical examination, did not know either the teaclicis or the children, 
they were thus placed in a new situaHion vciy conij^arnblc to that 
offered by the Nuiseiy Gioup at The Clinic of Child Develop- 
ment. After the wintci's experience at the nuiseiy scliool, tlicsc 
eleven children were taken individually to The Clinic of Child 
Development, where records were made of their bchavioi wlicn 
they weie introduced into the Nursciv Group. One thus had two 
records of behavior in comparable new situations. Foi each child 
approximately eight months maturation and social experience of the 
type offeied by a nursery school had intcivened. Since much of the 
equipment was similar in the two places, the room oi yaid and the 
adults and children piescnted the unfamiliar featuies on the occa- 
sion of the second record. If one tiics to tieat the iccoids as a 
group, they at once become meaningless. It is only when the records 
are considered individually that they have meaning. This must of 
necessity be so, since the tendencies emphasized by an uninhibited 
child arc cancelled by the jccord made by an inhibited cliild. 

In Table 4 the ratings of the eleven cliilchcn are summaiized. 
The ratings for each child’s two rccoids aic adjacent. 

^Thanks are due Misa Doiothy A Cannon for hci interest nnd cooper- 
ation 
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As might have been expected, three teiulciiLics declared them- 
selves when the records of these clitldrcii were studied. Four chil- 
dren were less inhibited by the second new situation. Two children 
were more inhibited in the second situation than they had been in 
the fiist The records of tlie icmaining five cliildrcii wcic very 
similai foi the two situations. 

Illubtiating the fiist tendency, childien Nos. 1, 2, 7, and 8 earned 
ratings which moved in the diicction of increased ficedom. These 
four children weie all said to have improved in tlicii abihtv to ad- 
just in a social group in the couise of the winter^ cxpeiiencc at the 
nurseiy school. The increased freedom in the ease of child No> 2 
will be noted to be almost negligible With respect to pcisonality 
she was one of the most iiiteicsting child leii stiiched. She had been 
studied cvci 'iince four moittlis of age and had consistently shown a 
marked degicc of social insecurity She watched the othei children 
in the nuiseiv school foi weeks bcfoic she became fiee enough to 
use the mdteiials heisclf It ^vns also a inattci of weeks before she 
spoke to anyone, adult or child, at the school, Bcfoie leaving school 
she had begun to use blocks, making vciy inteicsting constiuctions, 
to approach anothei child occasionallv and to lespond to tlic adults 
in whispers, and occasionally alovu! This change in the direction 
of greater activity in a social gioup is icflcctcd in a slightly higher 
rating for activity when seen in the second new social situation. Pier 
behavior in the two situations howcvci, stiikingly similar 

Child No 8 also behaved very consistently in the two situations 
with shghtly gicatci freedom in the vise of toys on the second occa- 
sion She had been thought of at the iiursciy school as aloof and 
compaiatively independent of people 

Child No. 7 had had a very difficult time in mciklng hei initial 
adjustment at the nursery school. She was markedly dependent on 
adults It was some time befoie she was able to cstablisli lelations 
with the children, Other children of similar chronological age did 
so more easily. Although she did not cry on the second occasion as 
she had on the first and showed definite impiovemcnt m her ability 
to make one of a group, she earned no high latings in the situations 
which required social initiative. She was frcei in the sense that siie 
moved about the loom and explored mniiy of the objects, but she 
made only one advance to any othci individual. Maturation and 
experience had certainly had their effect She was busy throiiglunit 
the second period as she had not been in the first. A stiangci might 
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not have lecognizccl her as a new child. She was solitaiy in the 
second new social situation, though on easy tcims with many of the 
cluldicn in the social situation to which slie liad bccfoinc liabituated 

Child No. 1 was one of those who ‘‘flowered” while in the nurs- 
ery school As he was an only child and had had only few contacts 
with otliers bcfoie cnteiing the school, it may be picsumecl that bis 
ability to make contacts with otheis was latent and needed only the 
propel envnonraent to develop, 

Of the two children who were less fice on the second occasion 
tlian t])cy liad been on the first, cliild No + was a particularly out- 
going child when first seen He was in the early months of the j^car 
witli tl)e younger group of cbildjen in the nursery school He ap- 
peared to be better developed than the otliers and he was therefore 
placed in t)ie oldei group. The ivisdoin of this step was questioned 
by the teachers, as he became a followei wheie he had been a leadei 
It will be noted that lie earned ratings in cveiy catcgoiy but one, 
that the diffeience in the two adjustments may be considered to be 
quantitative rathci than qualitative. That is, he was still free in a 
new group, but less impulsively out-going than he had been when 
first seen. The second child in this gioup (No, 3) was a very dif- 
ferent type of child, consistently withdrawn socially and a matter 
of concern to the teachers because she did not become freer. Even 
thougli both illustrated the same tendency, the difference between 
the two children is vividly brought out by a comparison of the fom 
sets of ratings, 

The gioup illustrating the third tendency consisted of children 
Nos 5, 6, 9, 10, and 11. They were relatively fiee cliildren when 
fiist observed and in each case the two lecords do not differ 
maikcdly In each case higher ratings on the second lecord in one 
or two categories are offset by lower latiiigs in one or two otheis 
In descending order with lespcct to degree of social initiative they 
are Nos. 5, 6, 11, 9, and 10 

In Giapli 2 the recoids of three childien representative of tliiee 
types of adjustment arc shown. 

Record 1 is that of a child who was veiy much inhibited by the 
new situation. She spent the whole period standing with her finger 
at her mouth watching the children. Activity consisted in shifting 
fiom one foot to the otiici. She was umcsponsivc to two children 
who approached lier Record 3 is that of a child who was not iri' 
hibited by the new situation. From the moment of his entrance fic 
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acted, in populai tcnninology, as if “entijcl}^ nt liome/* Rccoid 2 
represents the mean between the two extremes 'rUe cliiUl was 
neither particularly impulsive rioi much inhihited lie looked the 
situation over and proceeded to busy himself with a fail sense ot 
security and willingness to approach otlicis. 

Conclusions 

1. Though the described scheme foi obsciviiig the behavior of 
children in social situations new to them must be nnicli further ic- 
fined, in its present state of development it is useful in the detection 
and graphic lepiesentation of personality di Re i cnees in child icn of 
preschool age, 

2. Behavior as obscived and recorded in the new situation was 
characteristic of the children as tlicy wcic known in othci situa- 
tions This is impoitant if the method K to be used when a child is 
studied for the first time under conditions similai lo those of this 
study, as it indicates that one can take the lesults to he ichabic indi- 
cators of the child personality traits 

3. It was tiue of the cliildien obscived that the degicc of fiec- 
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dom from inhibition in a new social situation was not determined 
by age or relative mental development. 

4. The passage of time, with all that it implies in terms of ma- 
turation and experience, modified but did not alter the type of tlic 
reaction of the children studied. 

Reference 

i Thomas, D S , Some tccliniquca for studying behavior New 

York 13iir. PubJ , Tcncli Coll, Columbia Univ. 

Yale JJnlvemty 

New Haven, GonnecUent 

MfiTHODE VALUER LES RI^ACTIONS DES ENFANTS DANS UNE 
SITUATION SOCIALE NOUVELLE 

On a fait imc melhodc d*evaluer lea r^actiona des enfanta d'Sge pr^acolaire 
dane unc situation aociale nouvelle pour eux On n divis6 les observationa 
en trois periadca, durant chacune cxactement cinq minutes Dans la premli^re 
p6riode on a notd les changernents dc Pattention de Fenfant pendant qubl 
regarde les antres et ses contacts inltj^s par hii-meme avec un aduhe ou un 
enfant; clans la dcuxi^mc pdnode on a note la diirce du temps ob il est 
actif; dans la troisifeme p^iiodc on a not6 scs vocalisations, initiees par lui- 
meme ou en reponsc ^ d^autres, ou son aoltloque, Au moyen dc cette m^tliodc 
il a et^ possible de repr^sentcr graphiquemcnt ses dilfcrenta types de reaction 
Le comportement observe et note dans la situation nouvelle a ^t^ caract^risti- 
que des cnfaiits, comme on les n cunnua cii d'antrea situations Les reactions 
dcs enfants observ^es dans deux situations socialea noiivcllea, avee un inter- 
valle de huit mois entre les observations, ont modifi^cs mail non chang^es 
en type, Washdurn 

EIN SCHEMA ZUR MESSUNG VON KINDLICHEN REAKTIONEN IN 
NEUEN GESELLSCHAFTLICHEN SITUATIONEN 
(Rcferat) 

Es wurde ein Schema festgelegt 7ur Measung von Reaktionen voischul- 
pflichtiger Kinder in gesellschaftlichen Situationen, die fiir aie^ neu sind, 
Die Deobachtungen wurden in drei je funf Minuten Inngc Zeitabschnitte 
zerlegt Im ersten Abschnitt wandert die Aufmerkaamkeit des Kindea, wenn 
ca andere beobachtet, ea wurden seine selbstveranlassten Kontakte mit 
Erwachsenen oder Kindern aufgezciclinet Im zweiten Abschnitt wurde die 
Dauer der Aktivitat registnert Im dritten wurden seme selbstveranlassten 
und seine rcaktionsweisen Vokaliaationen aufgczeichnct, und zwar Selbstge- 
sprache sowohl wie Gesprache mit andern Indem man dieses Schema an- 
wandte, war cs moglich, verachiedene Reaktionstypen graphisch darzustelien 
Das in neuen SitunUonen beobachtete und aufgezeichncte Vcrhalten der 
Kinder crwicg sich als charaktenstisch, wenn verglichen mit dem in andern 
Lagen beknnntcn Die in neuen Situationen bcobachtetcn Reaktionen, vor 
iind nach einem aclitmonntlichcn Unterbruch, unterscheiden. aich zwar, sind 
nber dem Typus nach gleich, Washdurh 
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Physiological methods of investigating emotions have been used in 
several studies, but always with adults This paper is a lepoit of 
an attempt to apply the same methods to children* Children's re- 
actions are theoretically more naive and less overlaid witli learning 
than are those of adults, and it would seem that conditions which 
are common to all mdwiduals should show up moic dearly with 
children than with adiilti*, On the othci hand, childien cciUinly 
offer difficulties not found in using adults as subjects Childien are 
more shy, in general, than adults, They do not follow Jiiections as 
well; several of our records have been vitiated by the fact tliat the 
children did not sit quietly enough to give a record which could he 
interpreted Children do not give vcibal rcpoits which arc at all 
reliable, This statement is illustrated by the present ease The 
stimulus used was designed to mouse an emotion of fcai. After the 
experimental session was finished the child was asked if he had been 
frightened, and he almost invariably denied tliat he had been Fiom 
the experimenter’s own experience with tlic appaiatus and fiom ob- 
servation of the children’s behavior, it seems necessary to conclude 
that this reply was due to a social training which places moie em- 
phasis on bravery than on truthfulness 

Subjects 

The subjects used were 25 boys from Grades 3 to 7, inclusive, of 
the Draper School, Madison, Wisconsin.^ They ranged in age from 

^Recommended for publication by V A, C* llenmon, accepted by Carl 
Murchison of the Editorial Board, and received in the Edhorinl Office, 
October 2, 1930 

This work was done at the University of Wisconam under the direction 
of Professor V. A. C* Henmon I am' grateful for hi& giipcrviBion nnd his 
helpful suggestions. 

*My thanks are due the Madison Board of Education and to Mns A 
R Matvin, Principal of the Draper School, for permission to use these 
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ACiMt\ of Wisconsin I\ I aclinic Shop A ohndci A\as fastened to the 
bottom ot a small A Ton is chan 'riiis mo\ ed up and down, caiiv- 
ing the chan AMtli it, on a pi'^ton cxtcndimi up fioni the llooi Two 
tijRt^cib Aveic piovideci, one to hold the chan up diul one to catch it 
aaIicii It fell and puvcMit a leboiiiul In oidci to picvcnt a lai at the 
end of the fall> the Icrs ot the chan wcic leinoved and pistons 
taslcncd in then pl.iccs K.idi of these pistons moved in a c\tindei 
bolted to the llnoi 'rUe c\lindei contamed a ccnl spim^ Inntt to be 
completeh^ collapsed by a AicMj^bt o|- 40 pounds 4'tuis, a total weij;ht 
of 160 pounds, inchulinj^ the weight of the chan, as nccessaiv to 
completely collapse the spunks and u;i\c a lai at the end of the fall 
All jiistons and cylindeis avcic [ricMsed to elimnnite noise as fai a^ 
possible The pis Ions and spiin^ts weie so aiian^^ed that the chaii 
fell about an inch befoie touchinjr the sjuinffs. A foot Icvei jcikcd 
out the tiJfX^rci holdiim up the chan and .illoAVcd it to tall b\ its oAvn 
Aveu^lit plus the weijrlw. tit die subject As the I even extended undei 
a table plated just to the left of the subject's chan, the ex'pcnmcntei 
could sit at tills table and piess the levci wuth tiii» foot AAithoiit the 
'subject’s knoAVinj^ that anuhinj^^ w.is about to happen 

A detailed pictuie of the bottom ol the chaii is sliOAvn in Figiiie K 
'Die tAAM) tiip:gcis aic shoAMi, one attached to the foot levci. The 
\Aaic attaclied to the otlici tiij^^^ci and iunninc( to the clian Ici^ 
faithcst in the foicRvownd was used m puUm^ out tlus in^trei when 
the chan A\as laiscd The Aiooden piece In hack of tlic ciian canies 
electiical contacts AAdiich actuate an electiomaj^netic maikei w lien the 
chair falls 

'riic subjects’ leactions to ilu* stimulus wcie iccoidcd lu a Suniruu 
pneumoj^taph and a modified Joim of tlie Milanirei splivirniom.inoin- 
ctci 'riu'se Jiisti uinents were loiineLUvl wilh M.iie\ (amhoiiis foi 


tbiUlicn, aiul (o Miss Majxiii iiul llu \.nMiu‘> u.kIuis (oiuiinfit hn (luii 
in smiiiii}^ llu ( (lojH I alKJh of ilu subjKls 
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recording the reactions on smoked papei. A time record was made 
with a Jaquet clironometer* The markets were arranged in a com- 
paratively straight line to mark on a 10-mch smoked paper carried 
on a double-drum kymograph Scratch marks were made at the 
beginning of the record for use in measuring the record. 

Procedure 

The experimenter called for die child at the school and walked up 
across tlie campus to the laboratory with him. Wiaps were removed 
in the experimenters office, and, on entering the experimental room, 
die child was invited to sit down There were only two chairs m 
the room, one foi the experimenter and one for the subject As the 
experiracntei’s chair was pushed under the table, the natural place 
for the child to sit was in tlie experimental chaii. Thus no particu- 
lar attention was drawn to the chair itself The cliild was now given 
the Stanford-Binet Intelligence Test. This not only served to deter- 
mine the chiUrs mental age, but also gave him time to become some- 
what accustomed to his new surjoundings. 

Immediately aftci the conclusion of the intelligence test, the ap- 
paratus was adjusted m a manner as matter-of-fact as jiossiblc, an 
attempt being made to distiact the child’s attention from the uncom- 
fortable appaiatus by talking to liim The cliild was now assured 
that nothing would hurt him and that if citlici part of the appaiatus 
did hurt it would be loosened immediately. The subject was asked 
to sit as still as possible, this being emphasized as if it were the im- 
portant part of the whole piocecding. 

Two oi thiec pichminary runs were made with tlie recoidmg 
appaiatus in place, but with no stimulus, the spliygmomanometcr cuff 
pressure being released at the end of eacli Each of these runs lasted 
from one to two minutes and was succeeded by a rest of two to six 
minutes. Thus it was hoped to allay any appiclicnsion felt toward 
the apparatus and to remove, at least partially, those effects always 
present due to the appaiatus itscU No measurements have been 
made of these picliminai y iccoids 

After an inteival of five minutes oi moic, the test lun followed. 
A ”normar’ iccoul was taken for one minute and then the chan 
stimulus was applied The iccoid coatiniied aftci the stimulus foi 
at least half a minute, and iisuallv for over two minutes. 
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Measurements oi Rfcorus 

The jerk of the falling chaii played havoc with the markers: so a 
period of five seconds just after the stimulus has been discarded in 
each record This period has been taken as long enough to obviate 
the mechanical effects of the falling chair in all eases. Inspection of 
the records seemed to show that most of the macioscopic changes had 
disappeared in 20 seconds. After discarding 5 seconds, this leaves a 
l5"Second period for measurement In addition to this period, tliicc 
other periods similar m length have been measured, one just before 
the stimulus, referred to hereafter as the period; one starting 
three-quarters of a minute before the stimulus and ending half a 
minute before the stimulus, referred to hereafter as the “P’* period ; 
and one the last quarter of the second minute after the stimulus, the 
period. The period just after the stimulus is called the “C*' 
period. 

In each of these periods the circulatory rate, respiratory rate, and 
inspiration-expiration times were measured These are considered to 
be more accurate indicators than those about to he mentioned, as ex- 
plained below. The amplitudes of the circulatory and respiratoiy 
tracings were measured in the A and B periods only Respiration 
measurements were made for five complete cycles, this iimning ap- 
proximately \5 seconds, and all othci measuicmcnts were made foi 
exact IS-second periods. 

Results 

Photographs of two records arc shown in Figures 2 and 3. The 
fourth line from the top in Figure 2 is a psychogalvanic record. 
These records were taken duiing the first part of the experiment, but 
were then discarded The down stioke of the marker on the respira- 
tion record represents inspiration. 

The results of the measuiements of the iccords arc shown in 
Tables 1 and 2, Table 1 gives the raw measurements for tlie 15- 
second periods. Since one subject cannot be compared with another, 
each subject has been compared with himself as a control by dividing 
his record for one period by his record for another period. For ex- 
ample, the pulse-rate in Pciiod B is divided by the pulsc-iate in 
Period A. This gives the values found in the column of Table 2 
headed B/A All the columns m Table 2 have been calculated in a 
similar manner. 
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TABLE 1 


Subject 

P 

Pulse-rate 

A B 

R 

P 

Respiratory-ratc 
A B 

R 

1 

3L 

31 

30 

30 

5 

6 

7 5 

5 3 

2 

195 

19 

20 

19 

5 3 

5.5 

5 5 

5 3 

3 

21 S 

23 

22 

23 

6 

6 

6 

6 

4 

27 

28 

2S 

27 

5 5 

5 5 

6 

65 

5 

22 

22 

24 

22 

65 

7 

75 

6 

6 

27 

26 

24 

26 

5 

45 

65 

45 

7 

23 

24 

26 

22 

4 

45 

7 5 

3.5 

8 

18 

19 

18 

18 

5 6 

5 

7 

43 

9 

22 

24 5 

19 

22 

65 

5 25 

65 

5 

10 

25 S 

25 

22 


5 

5 

5,5 


11 

23 

22 

23 5 

24 

4,7 

4 

45 

S 

12 

21 5 

21 

25 


5 5 

6 

6 25 


13 

22 

23 

21 

23 

5 5 

5 5 

5.5 

6 

14 

24 

27 

27 


5.5 

5 

6 5 


15 

19 

17 

17 

17 5 

7 

6 75 

8 5 

6 

16 

25 5 

25 

24 


5 5 

6 5 

6 5 


17 


21 

20 



5 

5 


18 

20 

18 

18 

19 

7 

6 

6 

6 

19 

24 

23 5 

21 

21 5 

4 

45 

5 S 

4 5 

20 

27 

26 

23 

22 

H 5 

45 

5 

5 

21 

22 

22 

18 

24 

55 

5 75 

5 

5 8 

22 

22 

22 

24 

22 

65 

6 

9 

6 5 

23 

19 

19 

18 

19 

6 

5 25 

6 

5 5 

24 

20.5 

21 5 

23 

22 

5 3 

5 

6 

5,5 

25 

21 

32 5 

23 

23 5 

5 

5 

6 

6 



Mean inspiration- 



Mean deviation, 


Subject 


expiration ratio 



I-E 

ratio 



P 

A 

B 

R 

P 

A 

B 

R 

1 

668 

448 

1 083 

566 

.096 

016 

ISO 

046 

2 

503 

624 

667 

567 

054 

042 

054 

108 

3 

486 

761 

534 

325 

068 

IH 

202 

061 

4 

373 

270 

^01 

453 

128 

026 

022 

100 

S 

551 

580 

807 

557 

046 

063 

097 

088 

6 

,760 

634 

950 

535 

169 

125 

520 

184 

7 

384 

495 

518 

260 

.065 

157 

134 

109 

8 

484 

533 

819 

511 

053 

120 

645 

1+1 

9 

523 

441 

497 

377 

076 

071 

050 

135 

10 

489 

+55 

772 


056 

098 

237 


11 

448 

319 

465 

403 

114 

038 

030 

,0S9 

12 

414 

615 

620 


045 

148 

080 


13 

474 

473 

471 

303 

041 

030 

072 

030 

14 

404 

3S7 

1219 


057 

050 

483 


15 

351 

605 

512 

476 

.073 

068 

195 

086 

16 

576 

.541 

905 


091 

088 

353 


17 


+50 

451 



143 

142 


18 

748 

652 

495 

,623 

063 

039 

169 

182 

19 

480 

345 

577 

.420 

.236 

043 

108 

106 

20 

373 

351 

.348 

343 

.073 

,017 

046 

043 

21 

568 

592 

.600 

808 

129 

.119 

051 

.230 

22 

451 

594 

682 

615 

074 

097 

140 

140 

23 

667 

654 

577 

536 

100 

062 

057 

.080 

24 

574 

582 

515 

580 

061 

.072 

043 

.028 

25 

555 

617 

663 

635 

078 

098 

146 

063 
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TABLE 1 {continued) 


Subject 


Piilae Respiration 

Mean Mean 

Mean deviation of Mean deviation of 

amplitude amplitude amplitude amplitude 

ad AB AB AB 


1 

127 

132 

005 

010 

289 

.356 

035 

035 

2 

095 

.129 

006 

on 

078 

.099 

006 

021 

3 

,081 

II2 

003 

006 

330 

171 

060 

065 

4 

079 

109 

005 

012 

207 

231 

024 

053 

5 

052 

053 

006 

007 

,112 

221 

034 

109 

6 

054 

070 

006 

003 

133 

414 

025 

231 

7 

057 

061 

007 

008 

050 

060 

032 

,012 

8 

109 

171 

007 

021 

158 

201 

009 

055 

9 

.076 

111 

005 

008 

031 

.077 

008 

.043 

10 

130 

174 

006 

022 

040 

080 

012 

.020 

11 

.059 

,085 

008 

010 

130 

11+ 

010 

005 

12 

,098 

091 

013 

oto 

060 

08+ 

012 

003 

13 

OSU 

.094 

004 

007 

053 

.09+ 

003 

010 

14 

.109 

107 

007 

OIS 

122 

180 

.030 

01+ 

15 

06L 

064 

oil 

.006 

027 

020 

007 

.008 

16 

102 

129 

004 

010 

064 

,073 

oil 

010 

17 

126 

129 

.008 

on 

132 

133 

.070 

026 

IS 

.077 

102 

005 

.016 

.042 

091 

003 

019 

19 

103 

170 

009 

014 

085 

195 

016 

064 

20 

095 

08+ 

,007 

005 

072 

068 

019 

016 

21 

031 

060 

002 

,008 

137 

175 

.020 

036 

22 

0+2 

05+ 

003 

004 

.012 

045 

012 

.006 

23 

024 

034 

00+ 

003 

202 

193 

.023 

022 

24 

043 

057 

004 

.005 

164 

121 

016 

015 

25 

030 

037 

0002 

0045 

135 

172 

006 

01+ 


TABLE 2 


Subject 

P.ilsc-rntc ratios 
A/P B/A R/A 

Rcapiratory-iatc ratios 
A/r B/A R/A 

Mean I/E ratios 
A/P B/A R/A 

1 

1 00 

0 97 

0 97 

1 20 

1,25 

0.88 

0 67 

2 42 

1.26 

2 

0 97 

105 

1 00 

1 0+ 

1 00 

096 

124 

1 07 

0 91 

3 

1 07 

0 96 

1 00 

100 

1.00 

100 

1 57 

0 70 

0 43 

+ 

1 04 

1.00 

0 96 

1 00 

1 09 

1.18 

0 72 

1 19 

1 68 

5 

1 00 

1 09 

1 00 

1 08 

1 07 

0 86 

1 05 

1 39 

0 96 

6 

0 96 

0 92 

1 00 

0 90 

1,44 

1 00 

0 83 

1 50 

0 84 

7 

1.04 

1 08 

0 92 

1 13 

1 67 

0 78 

1.29 

1 05 

0 53 

8 

1 06 

0 95 

0,95 

0.89 

1 40 

0 86 

1 10 

1 54 

0 96 

9 

1 11 

0 78 

0 90 

0 81 

1 24 

0 95 

0 84 

1 13 

0 35 

10 

0 98 

0 88 


1.00 

1 10 


0 93 

1 70 


11 

0 96 

1 07 

I 09 

0 85 

1.13 

1 25 

0 71 

1 46 

1 26 

12 

0.98 

1 19 


1 09 

1 04 


t 49 

1 01 


L3 

105 

0 91 

1>00 

1 00 

l.QO 

io9 

100 

1 00 

0 64 

1+ 

1.13 

1 OO 


0.91 

1 30 


0 88 

311 


15 

0 89 

1 00 

1 03 

0 96 

1.26 

089 

1 72 

0 85 

0.79 

16 

0 98 

0 96 


1 18 

1.00 


0 94 

1 67 


17 

, . 

0.95 



1 00 



1 00 


18 

0 90 

1 00 

1 06 

0 86 

1 00 

1 00 

0 87 

0 76 

0.96 

19 

0,98 

0 89 

0 91 

1 13 

1 22 

1 00 

0 72 

1 67 

1,22 

20 

0 96 

0.88 

0 85 

1,00 

1 n 

1 n 

0.94 

0 99 

0 98 

21 

1 00 

0 82 

109 

1 05 

0 87 

1 01 

1.04 

1.01 

1 36 

22 

1.00 

1 09 

1 00 

0 92 

1 SO 

108 

1 32 

1.15 

1 0+ 

33 

1,00 

0 95 

1 00 

0 88 

1 14 

1.05 

0 98 

0.88 

0 82 

24 

105 

107 

1 02 

0 94 

1 20 

1 10 

1 01 

0 83 

1 00 

25 

1.07 

1,02 

1 04 

1 00 

1 20 

1.20 

1.11 

1 07 

1 03 
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TABLE 2 (continued) 


Mean deviation 
of I/E ratios 

Subject A/P B/A R/A 

Pulse 

Mean Mean dev. 
amplitude amplitude 
ratio B/A ratio B/A 

Respiration 

Mean Mean dev. 
amplitude amplitude 
ratio B/A ratio B/A 

1 

017 

9,38 

2 87 

1,04 

2 00 

123 

1 00 

2 

0.78 

129 

2,57 

1 36 

1 83 

1.27 

3 50 

3 

1 63 

1.82 

0 55 

1 38 

2 00 

0.74 

1 08 

+ 

0,20 

0 85 

3 85 

1 38 

2 40 

1 12 

2 21 

5 

1.37 

1 54 

140 

1 02 

1.17 

1 97 

3 21 

6 

0,74 

416 

147 

1 30 

0.50 

3 11 

9 36 

7 

2 42 

0 35 

0 69 

1 07 

X 14 

1 20 

0 38 

8 

2.26 

5 38 

118 

157 

3 00 

127 

6 11 

9 

0.93 

0 70 

1.90 

1.46 

1 60 

2 48 

5 48 

10 

1.75 

2 42 


1 34 

3.67 

2.00 

167 

11 

0.33 

0 79 

2 34 

144 

125 

0 88 

0 50 

12 

3 29 

0S4 


0 93 

0 77 

140 

0 25 

13 

0 73 

2 40 

100 

1 18 

1 75 

177 

3 33 

14 

0 88 

9 66 


0 98 

2.14 

148 

0 47 

15 

0 93 

2.87 

1 26 

105 

0.56 

0 74 

1.14 

16 

0 97 

4.01 


126 

2,50 

1 14 

0,91 

17 


0.99 


1 02 

1,38 

101 

0 37 

18 

0 62 

433 

4 67 

1 32 

3 20 

217 

2 38 

19 

0 13 

251 

2.47 

1 65 

1 56 

2.29 

4 00 

20 

0 23 

2 71 

2 53 

0 88 

0 71 

0 94 

0 84 

21 

0 92 

0 43 

1 93 

1 94 

4 00 

128 

1 30 

22 

1 31 

144 

144 

1 29 

1 33 

1 07 

0 50 

23 

0 62 

0 92 

129 

142 

0 75 

0 96 

0 96 

24 

1 18 

0 60 

0 39 

1,33 

1 25 

0 76 

0 94 

25 

1 26 

149 

0 64 

1 23 

22 50 

1 27 

2 33 


Discussion 

The Sumner pneumograph hiis ceitain serious disadvantages In 
ordei to be eftectfve, it must be tight around the subject's chest This 
causes considerable discomfort and so introduces into a situation a 
very undesnable feature The pain is heightened by the fact that 
the tube is only about an inch in width. The narrow width furthei 
necessitates that the pneumogiapb, to seciiie the best possible recoid, 
be placed at the point of greatest expansion of the subject’s chest 
Now tills point of gieatest expansion changes (a) as the discomfoit 
of the cincture induces a change fiom thoracic to abdominal breath- 
ing, 01 vice versa, and (Z>) with an emotional stimulus Both of 
these objections are overcome, at least paitially, by using for a pneu- 
mograph a football bladder placed with its long axis parallel to the 
spine. The bladdei is slightly inflated and bound to the subject’s 
body with a stiip of cloth The slight degree of inflation causes no 
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pam to the subject, but is still great enough to move the accompany- 
ing tambour a distance sufficient to give a good record The bladder 
IS long enough to cover any possible movement of the point of greatest 
expansion except in very tall subjects 
The Sumner pneumograph, moreover, gives a measurement of rate 
of respiration ratliei than of actual volume of air, whicli is, of course, 
the measurement at which we aim when wc record the rate. The 
amplitude of the tracing from a pneumograph cannot be calibrated 
to give a good index of the volume of an respired. The relation 
varies with the vital capacity of the subject, with the shape of his 
chest, witli the amplitude of the inspiration, and with the type of 
breathing, thoracic or abdominal, The body plethysmograph would 
overcome all of the objections mentioned, but, as it involves immers- 
ing the subject in a tank of water up to the neck, it is hardly a prac- 
tical instrument foi use in a psychological laboratory. 

The Erlangcr sphygmomanometer also has certain disadvantages 
It, like the Sumner pneumograph, is painful to the subject Further, 
it gives us a continuous measure of rates, but not of pressures. If 
tlie sphygmomanometer is set between systolic and diastolic pressures 
we can say that probably an increase in the size of the movement of 
the tambour lever indicates a lise in blood-pressure But tins is not 
so if the preliminary piessurc was set too close to diastolic, oi if the 
pressure change is great enougli Kolls (3) describes an instrument 
for measuring Wood pressure continuously, but it uses two arm cuffs 
and gives a measurement of systolic rather than of diastolic pressure 
Physiologists are coming to believe that duustolic pressure is more im- 
portant than systolic (McLeod, 5, pp 343 ff), Landis (4) describes 
a method for taking blood-pressures at short intervals, but not con- 
tinuously. Fantus (2) also describes an instrument for taking serial 
records Perhaps it might be well for some experimenter to try 
measuring the rate of the heart with one spliygmomanometcr and 
taking a rapid serial record with another 

Many experimenters have concealed their apparatus from the sub- 
ject's view by placing it in another room It is questionable whether 
this is wise, particularly witli young subjects. Naive subjects come 
into the room expecting the worst, and mysterious wires and tubes 
running cut through holes in the wall do nothing to allay their 
apprehension. 
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TABLE 3* 


Column 

Difference 
(Mean B/A — 
Mean A/P) 


D 

Chances in 100 
of difference 
being real 

PE,n,f 

Pulac-rate 

0304- 

010 

3.04 

98 0 

Respiratory-rate 

1046 

.022 

4.80 

100 0 

Mean I/E 

2170 

076 

2 90 

97.5 

Mean Pev I/E 

1270+ 

332 

3 80 

99.5 


•Probable error s in this ta ble have been calculated by the formula 

P.f.rfi// ~ — 2r PE PE Case No 17, having no 
M M AD Al Af 

AD is 

score for the P- period, has been omitted 


Discussion of Results 

One subject’s reactions arc not directly comparable with those of 
another subject for various reasons. For this reason, we have at- 
tempted to compare each subject with himself as a norm by the use 
of the ratios desciibed above In discussing the changes in these 
ratios we shall consider three questions: 

1 Did the stimulus cause a real change in the activities meas- 
ured? To answer this question we have searched for a reliable dif- 
ference between the change from Period P to Period A (both normal 
periods) and the change from Period A to Period B (a normal 
period and the post-stimulus period). The change from P to A 
represents normal variation. Any difference between this change and 
that from A to B should be due to the variable introduced, the loss 
of support. The differences between the A/P ratios and unity have 
been calculated, as have the differences between the B/A latios and 
unity (unity indicating no change), the means of these variations 
from unity, the differences between these means, and the P,E, of the 
differences between the means, The results of these calculations arc 
given in Table 3 

One of these differences seems to be real and the others are so 
close to being real that, taking them as a group, it seems permissible 
to conclude that the stimulus did cause a real change in the activities 
in question. 

2 Is there a relation between a subject's change in one respect 
with his other changes? In an attempt to answer this question, we 
have correlated the deviations from unity of the ratios given in 
Table 2, eg., deviation from unity of the pulse-rate ratios with the 




112 


JOURNAL OF GENETIC PSYCHOLOGY 


deviations of the respirator /-rate ratios, etc Only one reliable cor- 
relation coefficient has been found, that bet’^ecn the change in the 
mean I/E ratio with the change in the mean deviation from the 
mean of the same, + 853±:.037 That is, as the I/E ratio increases 
or decreases from Period A to Period B, its irregularity tends to 
increase or decrease. TJiis does not imply that as the one increases 
the other increases. Nor does it imply the contrary, that it is not 
true that as one increases the other increases. Since only one of the 
eleven coefficients calculated was leliable, wc conclude that practi- 
cally nothing has been dcmonstiated here. These coefficients of cor- 
relations are given m Tabic 4 

3. Do the effects of the stimulus die out quickly^ To answer 
this question we have measured the records in the last quarter of the 
second minute following the stimulus, the R-pcriod mentioned above. 
It has been necessary to establish an arbitrary criterion by which to 
judge whether or not the effect was still present in this period, as 
follows: the change fiom the A/P ratio to the B/A ratio was noted, 
and the change from B/A to R/A. The effect was considered to be 
still present if the diffeience between A/P and B/A was still present 
in the R/A ratio, or if the difference had increased. If the differ- 
ence had been wiped out oi reversed, the effect was considered to 
have disappeared. The case was marked doubtful if the difference 
were onl/ partly wiped out, or if tlicie had been no change from 
A/P to B/A Eoi instance, in Table 2, under pulse-rate, the record 
for Subject 9 would be doubtful, Subject 5 would be marked '^effect 
gone'* and Subject 11 would be marked “effect still piesent'* The 
number of cases in winch the effect has been counted as gone, present, 
and doubtful, respectively, were, pulsc-iate, 7, 6, 7, respiratory late, 
8, 6, 6; mean I/E, 8, 8, 4; and foi mean deviation of the I/E, 9, 
10, 1. The effect seems to disappeai in two minutes in about half 
of the caset. 


Comparison with Work of Blatz 

Blatz (1) perfoimed an experiment, pait of which is very similai 
to this Using 18 subjects, he pcimittccl them unexpectedly to fall 
backwards m a chan. The points at which his iccoids icscmblc ours 
are pulse-rate, respiratory-ratc, and inspiration-cxpiiation ratio 
(which he calls respiratory index) rccoids of his first fall Fie treats 
of the answers to two questions which arc pcitinent here “What is 
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TABLE 4 

Correlations (Coiumns Headed B/A, Table 2) 
Subsciipt Column 


1 Mean inspuation-expiration latioa 

2 Mean deviation of inspiration-expiration ratios 

3 Pulse rate ratios 

4 Respiratoiy rate ratios 

5 Pulse amplitude ratios 

6 Mean deviation of pulse-amplitude ratios 

7 Respiration amplitude latios 

8 Mean deviation of respiration-amplitude ratios 



/ 

PE,, 

fvi 

833 

037 ' 

# 18 

— 354 

118 

r« 

.161 

131 

r>3 

— 371 

.116 

rai 

.190 

,130 

r84 

020 

135 

riD 

— 193 

130 

Tta 

290 

124 

Tst 

302 

123 

f Id 

060 

135 

rsB 

320 

121 


the effect of an unexpected falli*” “Did the fall induce a genuine 
experience of fear^” 

In ansiper to this second question, Blatz uses the suhject^s repoit 
as a ciitcrion. Since we are unable to rely on the subject^s report, 
we have resorted to the technique desciibed above. There seems to 
be indicated a change of the soit usually described as emotional 
This IS, of course, not necessaiily the same as an “experience” of 
fear. Here the two experiments seem to agree 

With lespect to the fiist of the above questions, the following 
comparisons can be made; 

Pulse-fate Blatz finds that the stimulus causes an acceleration 
followed by a retaidation No figures are given, but icfeience to 
his graph shows that the rate for tlie peiiod corresponding to our 
B-period is higher than the rate in the “fore period.” Oui results 
show a mean decrease of 0 9% with a over twice as large as the 
difference. The two experiments do not agree on this point. But 
Blatz’s graph shows also a later fall below the fore-period rate. It 
IS possible that children pass through this whole cycle more quickly 
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than do adults, and so tins phase of retardation cnteicd into the B- 
penod of our results and obscured the preceding acceleration. 

Respirator ^-rate. Blatz found a retardation of the rate follow- 
ing the fall. Six of our subjects showed no change, one showed a 
decrease, and eighteen showed an increase of rate. Here the two 
sets of results are clearly opposed 

Respiratory index {I/E ratio). Blatz found an increase in the 
ratio after the fall, becoming largci than unity soon after Ouj 
subjects also showed an increase in 18 out of 25 cases, but only two 
of them went above unity* There is a sort of ptovisional agreement 
here. Reference to Blatz*s graph shows that the I/E ratio kept on 
increasing until the sixth minute, on the average. At the end of two 
minutes, 4 out of 20 of our subjects show an increase over the 
period. Here again the two experiments differ in their results 
Summing up the above points. 


Did the fall cause a real emotion ? 
Pulse-rate change 
Respiratory-rate change 
I/E ratio change 
Duration of I/E change 


Agreement 

Disagreement 

Disagreement 

Agreement 

Disagreement 


The facts brought out by the above comparison can be mtcrpTCtcd 
in different ways. It may be, of course, that either or both of the 
experiments were not conducted correctly Wc are, perliaps, preju- 
diced, but we incline to discard this hypothesis. The differences in 
technique, which seem to be comparatively slight, may in reality be 
so large as to make the results more different than alike. The num- 
ber of subjects may be so small that neither set of results is reliable 
The differences may be due to the use of adults m the one case and 
children in the other. It is, of course, impossible to say what is the 
cause of the discrepancies without a great deal more experimentation, 
but at least one fact has been demonstrated * that there is a need for 
that repetition of experiments which is sadly lacking in psychology 


Correlations between’ Physiological Changes and 
Intelligence 


Correlations between physiological changes and intelligence as 
measured by the Stanford-Binct test have been calculated as follows: 
{a) B/A ratios and IQ’s, (^) deviations of B/A ratios from unity 
and deviations of IQ’s 'from unity, and (c) deviations of ratios from 
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and IQ’s as found. The correlations range from almost zeio 
to — 337 and to + 412, none of them being reliable. Correlations 
were also calculated between the physiological changes and mental 
age and chronological age, but again no significant coefficients were 
found 

Conclusions 

1, The stimulus used, a sudden loss of support, produced a 
change of the sort usually described as emotional. From our knowl- 
edge of the stimulus situation we have called this emotion feai . 

2 The stimulus produced . 

a A change iii the pulse-iate, an increase in 8 cases, a decrease 
m 13 cases, and no change in 4 cases The average change was a 
slight and unreliable decicase 

b* A change in the icspiratoiy-ratc, an increase in 18 cases, a 
decrease in one case, and no change m 6 cases 

c, A change in the mean I/E latio, an mcicase in 17 cases, a 
decrease in 6 cases, and no change in 2 cases The incicase rose to 
a point above unity in only 2 cases 

d A rise in the mean amplitude of the pulse-tracing waves in 
23 out of 25 cases, indicating a rise in diastolic blood-picssures 

e A change in the mean amplitude of the respiratory tracing, 
an increase in 19 out of 25 cases, seeming to indicate an incicase in 
the total amount of an lespiicd. 

/. An increase in the irregularity of the blood-pressure in 20 
out of 25 cases, an incieasc in the irregularity of the breathing ampli- 
tude in 10, with a dcciease in 15 cases, and an increase in the ir- 
regularity of the 1/E ratio in 16 cases, with a decrease in 9 cases. 

3. An increased change in either direction from unity of the 
mean inspiration-expiration ratio has usually been accompanied by a 
change m the irregularity of the I/E ratio. 

4 No other lelations have been demonstrated between tlie 
changes in the pliysiological activities following the stimulus. 

5 The effects produced by the stimulus seem to have disappeared 
in two minutes in approximately one half of our cases 

6 Our results diffei from those of Biatz (1) on tluec out of 
five counts 

7. No lelations have been found between the magnitude of the 
physiological changes and intelligence, mental age, or chionological 
age 
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8 The question of childien’s physiological reactions to an emo- 
tional stimulus as compaied with the icactions of adults has not been 
answered in any mannei unless the disci epancics between these re- 
sults and those of Blatz be so intcipietcd 

9 Our lack of definite results may he due to (u) the small num- 
ber of subjects, {h) A leal absence of the plienomcna in point, oi 
(r) a faulty technique cithci in the cxpeiimentatioii oi m the treat- 
ment of data. 

10. Experiments on the physiological icactions of children of 
school age can be carried on, althougli under greater difficulties than 
are encountered with adults 
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UNE etude DES emotions DES ENFANTS SURTOUT a L’EGARD 
DES CHANGEMENTS CIRCULATOIRES ET RESPIRATORIES 

(R^sumd) 

On n fait nsseoir 25 gardens, ag^s dc 7 d 12 ans, sur iinc chaise sp^ciale- 
ment construite laqiiclle on a laiss6c toniber a Piinprovistc one distance de 
troia ^ quatre poucca. Leurs reactions ont 6t^ mesur^es qvcc iiii sphygmo- 
manom^tre Erlanger et un pneiimographe Sumner Lea r^sultats de chaque 
sujet pour la p6riode apr-fes le stimulus ont diyises par ses r6snltats pour 
la p6riode arant 

Aucun chaagement des activitds phyaiologiquea r\*n dtc constant chez tous 
lea aujeta, mats lea croissances des viteasca et dea amplitudes ont 6t6 beaitcoup 
plus usuclles que les decroissanccs. II pnrait qiie les changementa ont 
dispanis en deux minutes dans environ In mojti^ dea caa. 

On a calcule des correlations entre la quantitc dii chnngement h un dgard 
et la quantum d*autrc3 ^garda, mala on n’a trouvi niicun lapport constant 
sauf ceci* un chnngement de Tun ou de Pautie coti dc la proportion moyenne 
dc I'lnspiration et de I* expiration a ordinal rement M RCcompagn6 d'un 
changenient dans rirr6gularitd de cellcci, un cociRcient dc 0,8S±0,04 ^tant 
present 



A STUDY OF THE EMOTIONS OF CHILDREN 


117 


Ces resultata ne sont pas d’accord avec ceux de Blatz, sauf pour deux siir 
cinq comparaisons 

On n’a trouv^ aucun rapport entre ^^tendue dea riactioPg mcsur^es et 
rintelligence, Page mental ou Tdge chronologique 
On a critiqu6 I'appareil employ^ et Fon a fait dcs auggestiona pour un 
pareil travail futur ' 

Ray 


EINE UNTERSUCHUNG AN KINDERN, BESONDERS IN BEZUG AUP 
VERaNDERUNGEN DE8 KREISLAUFS UND DER RESPIRATION 

(Ref Cl at) 

Man hes*! 25 Knaben, 7 bis 12 Jahre alt, sich neulersctzen auf emeu be- 
senders emgeiichtctcn Stuhl dcr sich unerwartet 3 bis 4 Zoll tief senkte 
Hire Reaktioiien win den mittch eincs Erlangeischen Sphygmomanometers 
and eines Siimiieischen Pneiimograplies gemessen In jedem Fall wurdc die 
registrieite Ziffei fur die Pcriodc nach dem Rclz duich die Ziffer fur die 
Pc node voi dem Reiz dtvidvert 

Ea zeigte sich kerne Veranderung dei physiologischcn Vorgange konstnnt 
bci alien Versuchspeisonen Erhohciiing der Schnelligkeiten und Grossen 
(amplitudes) war abei viel haufiger als Verminderung, Die Erscheinungen 
sclieinen iingcfahi in der Ilalfte dei Falle nacli zwci Minuten vcrschwunden 
zu sein 

Ea Sind Koireintionen berechnet woiden zwischen dem Umfang dcr Vci- 
andennig m eiiiei gewiasen Bcziehiing und der Veranderung in andeien 
Be7iehungen Ea zeigte sich abci kein zuverlasaiges Verhakniss ansaerhalb 
der Tatsaclie, dasa eine Vcrandeiung dci mitticrcn Verhnltnisszahl zwischen 
Einatmung und Aiisntmung (the menu inspiration-expiration ratio) in der 
einen oder dcr anderen Richtung gewohnlich mit einer Veranderung der 
Uniegelmassigkcit dieser Zahl einherging Es bestancl cm Koeffizient von 
S5± 04 

Diese Befunde stehen in Bezug auf nur zwei dcr funf Vergleichungen nalt 
den Befunden von Blatx in Einklang Man fand kern VcrhaltniBs zwischen 
dem Umfang dcr gemessenen Reaktioncn und Intclligenz, geistigcm Alter, 
Oder chionologischem Alter 

Das Apparat das gebrnucht wurde wird kritiziert, und es werden einige 
Vorschlage gcmacht 7u Giinaten kunftiger Arbeit 

Ray 



THE ability of PRESCHOOL CHILDREN TO SOLVE 
‘PROBLEMS IN WHICH A SIMPLE PRINCIPLE OF 
RELATIONSHIP IS KEPT CONSTANT*^ 

From the lo^a Child Welfare Keiearch Cninjevsiiy of lom 


Katherinb Elliott Roberts 


In mat^y situations m lile> as well as m scientific investigations) the 
solution of a particular problem depends on tlie individuaPs ability 
to sec anil to apply a principle of relationship. It was with the pui' 
pose of studying this ability m preschool children that the following 
study was undertaken. More specifically, the aims of the study 
were; {a) to inyestigatc the ability of preschool children to discover 
the solving piinciple in problems in which a simple relationship be- 
tween an object and the means of obtaining the object was kept con- 
stant, and to apply the principle in a simple experimental situation, 
(b) to find out to what extent such an ability is related to mental 
and chronological age, If a child, in solving two problem situations, 
discovers a principle applying to both) docs he apply this same piin- 
ciplc in a similar third problem situation? 

The diildien acting as subjects in the experiment were in the pre- 
school laboratories of the Iowa Child "Welfaie Research Station dur- 
ing 1929 and 1930. In the pieliminary study, which was designed 
to test the feasibility of the method tentatively piojectcd, there wcie 
nine children whose ages ranged from two ycais, two months to nine 
years. The subjects for the main experiment were 43 children, 23 
girls and 20 boys, whose ages ranged from two yeais to five yeais, 
nine months. An attempt was made to distribute the ages as equally 
as possible over the whole age lange from two to five years, inclu- 
sive, in order to have a continuous age distribution. Intelligence quo- 
tients, 26 of which weie derived from the Stanfoid revision of the 
Binct-Sinion tests and 17 from the Kuhlmann revision, ranged from 
91 to 151. The mental-age range, which was somewhat greater than 

^Reconinicnded far publication by G D. Stoddard, accepted by Carl Mui- 
chlson of the Kditonal Board, and received in the Editorial Office, Fehruniy 
t6, 1&31. 

This study was diiected at the Iowa Child Welfare Rescmch Station by 
Dr, Ruth Updegratf 
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the chronological-age range, varied from two years, three months 
to seven years, five months The chronological age groups were di- 
vided as follows. 10 two-year-old children, 10 three-year-old children, 
12 fom -year-old children, 11 five-year-old children 

Apparatus 

The apparatus constiucted for the study possessed the following 
characteristics; (<?) it was simple enough for even a two-year-old 
cliild to manipulate, {h) everything necessary for the solution of the 
pioblem was visible to the child, in other words, the relationship 
which was the piinciplc of solution was made as apparent possible, 
at least fiom an adult point of view, (c) no language responses were 
necessary as an indication of the child’s ability to solve the problems, 
{(1) the situations were of enough interest lo the child to keep him 
fiom becoming boied with repetitions of the experiment 

The apparatus consisted of three, small, identical, two-stoiy, giay 
wooden houses (12 3/4 by 6 inches) with roofs (14 by 5 1/2 inches) 
The loofs were made of glass (11 5/8 by 3 inches) with wooden bor- 
ders (1 3/8 inches wide) Each house, divided into three equal com- 
partments, had three doors (3 1/2 by 3 1/2 inches) placed one-half 
inch apart All three doors were on the same side of the house m 
order that all of them would be visible at the same time. Dividing 
each thud of each house into tw^o stones was a platform (5 by 3 3/4 
inches), so constiucted that it could be made to drop when its par- 
ticular door was opened. On the upper part of the inside of each 
door was nailed a small piece of metal which piotruded one inch at 
right angles to the door, its function being to hold up the platform 
when Its supporting hook was icleased These angular pieces were 
put on all the doors so that there would be no extraneous cue by 
which the child could tell which door to open 

In Older to facilitate the changing of the aeioplanes in the houses, 
the fiont half of the roof was made to slide on the house by means 
of a groove A second adjustable device by which the expenmental 
situations could be Vcaried was the slot airangcmcnt foi slutting the 
colors in the doors For this puipose thin stiips of wood (1/2 by 
1/8 inch) were nailed along the edges of each door to form a fiame, 
and a slot was left at the top into which the coloied papcis could 
be slipped, Still another adjustable feature of the appaiatus was 
the fiont section of the houses whicli could also be slipped into place 
by means of giooves. 
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Procedure 

The constant piinciple of lelatlonship used in the expeiiment was 
identity of coloi between a desirable object and the means of obtain- 
ing the object Three aeroplanes, all of the same color foi any one 
house, Yvere put in the second story of each of the three houses. The 
tliiee d 00 is of any one house weic also of different colors, The hook 
of the door containing the paper that was the same color as the aero- 
plane was unfastened so that the platform would drop down and 
lelease the aeroplane when the child opened the correct door The 
other two platforms were kept fastened, consequently, only one aero- 
plane m each house could be obtained upon the presentation of the 
house, 

When the child entcied the testing room witli the expenmentci, 
one house was on the table and the other two were on the flooi The 
experimenter seated the child at one end of the table with the house 
in fiont of him, taking caic that the chair was the right size and 
that the house was placed so as to make both the aeroplancb and 
the doors visible She then seated licisclf at the child’s left, with 
the two houses on the floor beside her, and gave the following m- 
sti actions; “This house has tiuec doois; all of them open, but only 
one door makes an aeroplane fall You open one door and see if 
you can make an aeroplane fall*’ If the child opened the coircct 
door, he had the piivilege of plasdng with the aeroplane until the ex- 
perimenter was leady to present another house , but if he opened an in- 
correct one the experimenter pointed to the dooi and said, “No, that 
door doesn^t make an aeroplane fall. See, this is the one. This door 
makes an aeioplane f all She then opened the coirect door and the 
aeioplanc fell. The child, m this case, was not allowed to play with 
the aeioplanc, because the motivation to obtain the toy by his own 
eftoits in subsequent tiials would soon be lost. In actual tiials, the 
house remained on the table when the cliild was successful, and he 
played with the plane while the recoids of his responses were com- 
pleted If the subject were unsuccessful, on the othci hand, the plane 
was replaced and the house was removed at once The child was al- 
lowed to play with othei things in the room until the picscntation 
of the next house. 

Two lecoid blanks weie used. On one wcic recorded the door 
chosen and the time requiicd for the choice as measuicd by a stop- 
watch, The latter rccoid was made in seconds and represents in 
most cases the mteival between the end of the instructions and the 
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child’s choice of the dooi to be opened. (Sometimes the child 
opened the dooi before the experimenter finished her instructions; the 
time in these instances represents the interval between the beginning 
of the movement and the touching of the door to be opened ) On a 
second blank the child’s behavior during the period when instruc- 
tions were given, the method of solving the problem, responses made 
to the acioplaiies and the house, responses to the expeiimenter’s open- 
ing the concct dooi, the child’s behavior when he was successful, and 
his behavior when he was unsuccessful were checked. 

The standard numbei of trials foi eacli subject pci day was nine, 
but theie could be any number of tiials from five to ten, inclusive. 
The criterion of success, five collect successive trials, was arrived 
at by determining the chances that any one door would be opened a 
given number of times in succession. Each child was given as large 
a total number of tiials as weie necessary for him to learn to open 
the coriect dooi five times m succession, Whenever possible, chil- 
dren were taken foi tests on successive days. Thcie were three series 
designated as learning scries, Series I, II, and III. The houses were 
presented with led aeroplanes for nine trials a day until success had 
been attained five times in succession This constituted Series I 
In like manner, the houses were presented with blue aeroplanes and 
then with gieen aeroplanes. Following the thiee learning series, a 
check seiies, Scries IV, consisting of nine trials, was given, the ar- 
rangement being such that eacli color occuned three times during 
the scries, once in each of the three positions For example, the red 
door in the third trial was in position two, in the sixth trial in posi- 
tion one, and in the eighth trial m position three. 

On the completion of each of the four series, the subject was asked 
to point to the door which made the aeroplane fall, to tell without 
seeing the house which door had made the aeroplane fall, and to ex- 
plain why that door had been the right one At the end of the last 
senes an empty house was placed befoie the child, three aeroplanes of 
each of the three colors were shown, and the question asked, “Which 
door did you open to make an acioplane fall when we played with 
aeroplanes like these?” The reason foi the child's answer was like- 
wise sought 

Analysis of the Results 

All the childien eventually solved the problems, the trials vaiying 
m Senes I from 0 to 113 trials, in Scries II from 0 to 112, and in 
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Senes III from 0 to 121 Thcie was a Yaiiation in tlie number of 
cOTiett IV frooi one to niaCi nine bciag a perfect 

performance. Eleven of the 43 childien made nine correct choices 
in Series IV, winch indicated tliat they comprelicnded and applied 
the particular principle upon which the pioblems were based. Five 
children made only one erroi in the check series. Twelve children 
made from one to three correct choices in Seiies IV, among them 
being the second youngest and the oldest child ui the whole gioup of 

Results obtained when the children were divided into chrono- 
logical-age groups are presented in Table 1. The two-yeai-old chil- 
dren needed approximately the same numbei of trials in each seiies 
In the other three age gioups theie was a decrease in the number of 
trials from Series I to Senes III, indicating that lesponses in Senes 
III were made in respect to learning that took place in Scries I ^nd 
11. In all of these groups, individual variations occurred which are 
obscured by the mass results. For instance, two of the two-year-old 
children took no learning trials in Senes III Again, eiglit of the 

TABLE \ 

Means and Standard Deviations of Number or Trials in Series I, II, and 
HI AND Numbfr or Correct Choicfs Out of a Possibie Nine in Serifs 
IV According to Ciiromolocical- and Mental-Agf Groups 


Vi 0 

V U ' 

Si u 


Trials 


Coircct 

choices 


Senes 


11 


III 


IV 


if s 33 " 

Mean 

SD 

Mean 

SD 

Mean 

SD 

Mean 

SD 

C/tronalo^ftcal age 

2 

10 

36 3 

3816 

33 8 

37 38 

36.7 

40.78 

41 

1 06 

3 

10 

22 9 

23 58 

12,9 

12 50 

12 

1 17 

48 

3 22 

4 

12 

14 3 

10 23 

9,8 

1U9 

3 2 

4 88 

62 

2.67 

5 

11 

14,0 

25,23 

10 2 

16 £1 

2,8 

7 36 

6.7 

2 57 

Mental age 

i 2 

3 

48 3 

33,84 

66,0 

39 91 

93,0 

23.15 

40 

0.00 

3 

12 

20.5 

30 73 

17 2 

18.99 

79 

10 43 

34 

1 61 

4 

10 

33 4 

28.47 

13.9 

12 27 

3 5 

5 10 

58 

3 06 

5 

13 

12 1 

23 85 

10,9 

14.89 

3,0 

6 78 

6,7 

4 83 

7 

4 

8.0 

S.09 

2.3 

1 63 

00 

0.00 

75 
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live-year-olds weie below the average foi their gioiip, a situation ex- 
plained by the fact that one member of the group required 92 trials. 

Fislier^s (1) formula was applied to the data to determine whether 
or not theie was a significant difference between the means of tlie 
number of trials taken in each of the series by each of the age groups. 
Not even a tendency toward significance was found between any seiies 
for two-yeai-old children This means that for this group, as a 
whole, each sciies was responded to as a new situation ; only two 
of the individual cases were an exception to this statennent. The 
differences between the means of tiials for the three senes for the four- 
and five-year gioups were not significant, probably due to tlie fact 
tJiat their initial performances did not allow much room for im- 
provement 

A comparison by senes was made of the differences between the 
average numbei of trials taken by each chronological-age group. In 
all three sciies the differences between performances for four- and 
five-year-old children were not reliable, P in each case being .8 or 
higher, indicating that the toui- and fivc-ycai-old children represent 
the same population if so small a number of cases will permit any 
conclusions to be drawn In Series I (Table 2) no differences were 
absolutely significant or not significant (P being between 5 and 
05) except for ages four and five years, which, as mentioned above, 
were definitely not significant. For Seiies II the only significant dif- 
ferences weie between two- and four-year-olds, and differences on the 
border-line existed between two- and five-year-olds. In Scries III the 
differences between the average number of trials required by two- 
veai-old children and three-, four-, and five-year-old children were 
significant. The difterence m the average number of correct choices 
m Series IV was significant between two- and four-year-olds, and 
two- and five-year-olds, but not for any othei age groups. Con- 
secutive age groups, two and three, three and four, four and five, 
show no significant differences, although the differences between tliree- 
and four-year-olds and three- and five-year-olds approach significance 

In order to find out whethei theie was any relation between the 
number of trials taken to leain a series and chronological age, Pear- 
son coeflicients of correlation were computed. There weie no sig- 
nificant coirelations for Series I or II. A correlation of — 63di.098 
between number of trials on Series III and chronological age existed 
foi the group given the Kuhlmann test (17 cases ranging in age from 
24 to 44 months) The Binet group (26 cases ranging in age from 
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TABLE 2 

SiANDARD Erroks OF DirrFRJiNcr^ U anp P Whln Means oi Trials dy 
T wo-. Three-, Four-, and Fivr-Year-Oi n CmrnREN Are Compared for 
ScRirs I, II, III, AND IV 


Ages 

com- 

pared 

Standard 
error of 
difFer- 
dice 

1 

n 

r 


Series I 

2 and 3 

16 003 

,837 

18 

A 


2 and 4 

n 93 

1 93 

20 
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and 05 

2 and 5 

14 61 

1 52 

19 

between 2 

and X 

3 and 4 

9 21 
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20 
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and 3 
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19 
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and 4 

4 and 5 

8 13 
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21 

9 
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2 and 3 

13 07 

1 59 

18 
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and I 

2 and 4- 

11 as 

2 OS 

20 

OS 


2 and 5 

13 04 

1 81 

19 
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and 05 

3 and 4 

5.32 
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20 
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and 5 

3 and S 

6 78 

401 

19 
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and ,6 

4 and S 

6,07 
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21 

9 



Irenes III 


2 and 3 

13.53 

2 62 

18 

between 02 and 01 

2 and 4 

12 33 

271 

20 

between ,02 and 01 

2 and S 

13 12 

2 58 

19 

02 

3 and 4 

1.64 

1.22 

20 

between 3 and 2 

3 and 5 

2 47 

655 

19 

5 

4 and 5 

2,65 

143 

21 

between 9 and ,8 

Senes IV 

2 and 3 

1 13 

619 

IS 

5 

2 and 4 

,94 

2 202 

20 

between 05 and 02 

2 and 5 

.92 

2 84 

19 

01 

3 and 4 

1 31 

1 04 

20 

3 

3 and 5 

1,33 

1.44 

19 

between 2 and 1 

4 and S 

113 

.486 

21 

between 7 and .6 

42 to 69 months) 

coi related only — . 

.03 ±.128 

on the same series. 


Such a correlation for these older children may indicate again that, 
In general, the perfoiniancc of foui- and five-year-olds is not diffcient 
A significant correlation of — 49± 078 was found when both of the 
above groups were considcicd as a whole. Correlations for Series 
IV indicate that the older cluldien made more correct choices than 
the younger ones, the con elation for the gioup as a whole in this 
case being St ±,070 
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Coefficients of variation computed foi chronological-age groups 
had no consistent tendencies. The subjects were too few for general 
conclusions, but, for those tested, the variability m number of trials 
in each series foi each age group was very high. For example, one 
five-year-old in Senes III had 26 trials, which for this particular 
gioup of child icn was an extiemely high number, for there were 7 
of the 11 children in the gioup who had no learning tiials at all in 
this series. 

Treatment similar to that used with chionological-age groups was 
applied to mental-age gtoups (Table 3) Such gioupings may not be 

TABLE 3 

blANDARD MrORS 01 DirFLUENCF, ^ 71, AND P WhCN MCANS Ob TlUALS ON 
SLRIES I, II, AND III ARC COMPARED WiTHiN MENrAL-AcE GROUPS OT 

Two-, Thrcf-, Four-, Five-, and Seven-Year-Old Children 


Standard 
Senes error of 

compaied differ- 

ence 


Mental age 


2 years 

I and II 
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9 

and 

8 

1 and III 
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II and III 
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7 years 

I and 11 

3 14 
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6 
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1 
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05 

I and III 

2 99 
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6 
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05 

and 

02 

II and III 

96 

1 312 

6 
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3 
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valid because the mental ages were derived from two clifterent tests, 
but, since no otbei basis for the formation of groups was possible, 
it has been used in spite of this weakncvss. Giouping similar scores 
from the two tests together, then, we find that the tliiee children at 
the tvvo ycar-mental-age level increased their average number of 
trials fiom Senes I to Senes III For all othci mentahage groups 
the average number of tiials decreased fiom scries to series. 

Standard errors of difference were computed to determine whether 
there were leal difteiences between means of trials on tlie different 
senes for mental-age groups The differences between seiics for two- 
and three-year groups were found to be not significant. Significant 
differences existed between Series I and II and Series II and III foi 
four-year-mentai-age childien. No statistically significant differ- 
ences between senes were found for the five-year group, but the 
actual averages showed a marked decrease in tlie numbei of trials 
required m Senes III. Six of the 13 children succeeded immediately 
in Series III without any picliminary trials Eleven of the 13 chil- 
dren were below the aver<tge for tliat series. One child with 26 trials 
in Series III increased the average of the group. Foi the seven- 
year-men tal-agc group a significant dlffcience occurred between 
Senes I and III In gencial, subjects with a mental age above three 
years required fcwei trials in Senes III than in Scries I and II 
Mental-age groups were also compared according to tlie mean 
number of trials per series, These comparisons revealed no signifi- 
cant differences between any mental-age groups m Senes I, although 
the chances are between 90 and 95 out of 100 that a difference exists 
between the two- and five-year groups and the foui- and five-year 
groups Senes II showed significant differences for two- and thiee- 
vear-mental-agc childien, two- and four-year, and two- and five- 
year. The differences in mean mental age for two and seven years 
and four and seven years approached significance In Series HI sig- 
nificant differences were found between the two-year group and all 
the other ages, and the chances are more than even that there were 
real differences between all the groups that were compared except 
the difference between the four- and fiive-year groups. Significant 
differences were found between three- and four-, three- and five-, and 
three- and seven-year-olds m Series IV (Table 4). 

Coefficients of variation for mental-age gioups were computed and 
showed no consistent trends. The Pearson coefficients of correlation 
were also detei mined Series I had no significant correlation with 
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TABLE 4 

Standard Errors oi DirFERCNCR, 71 , and P When Mf.vns or Trials >or 
Children with Mentai Ages or Three, Four, Five^ and Seven Years 



Are Compared 

FOR Series I, 

11, III, 

AND IV 



Mental- 

age 

groups 

compared 

Standard 
error o£ 
differ- 
ence 


n 


P 


Series 1 

2 and 3 

22 57 

12SI 

13 

between 

.3 

and .2 

2 and 4 

22 24 

669 

11 

between 

6 

and .5 

2 and 5 

18 63 

1943 

14 

between 

1 

and 05 

2 and 7 

23 31 

1299 

5 

between 

3 

and 2 

3 and 4 

13 2+ 

.974 

20 

between 

4 

and 3 

3 and S 

1145 

,733 

23 

between 

5 

and 4 

3 and 7 

16 22 

770 

14 

between 

.5 

and .4 

4 and 5 

11 13 

1.91 

21 

between 

1 

and 05 

4 and 7 

15 43 

1 64 

12 

between 

2 

and 1 

5 and 7 

12 84 

.319 

15 

between 

8 

and 7 


Series II 


2 and 3 

18 SO 

2,63 

13 

02 



2 and 4 

17 53 

2 97 

11 

between 02 

and 

01 

2 and 5 

16 38 

3 36 

14 

01 



2 and 7 

27 21 

2 38 

5 

between 1 

and 

05 

3 and 4 

7 2+ 

469 

20 

between ,7 

and 

6 

3 and 5 

7,12 

,898 

23 

.4 



3 and 7 

9 99 

159 

14 

between 2 

and 

1 

4 and 5 

5 92 

507 

21 

between ,7 

and 

.6 

4 and 7 

6 63 

1 908 

12 

between 1 

and 

05 

5 and 7 

9.97 

121 

15 

between ,3 

and 

2 

Series III 

2 and 3 

10,50 

8 10 

13 

01 



2 and 4 

9.67 

915 

11 

.01 



2 and 5 

8,91 

10 10 

14 

.01 



2 and 7 

13 77 

5 89 

5 

.01 



3 and 4 

3 75 

1 17 

20 

between ,3 

and 

2 

3 and 5 

3,65 

1.34 

23 

between 2 

and 

1 

3 and 7 

5 48 

144 

14 

between ,2 

and 

.1 

4 and 5 

2 62 

1 90 

21 

between 9 

and 

8 

4 and 7 

2 74 

127 

12 

between .3 

and 

2 

5 and 7 

3 62 

828 

15 

4 



Senes IV 

2 and 3 

99 

606 

13 

between «6 

and 

5 

2 and 4 

191 

946 

11 

between .4 

and 

.3 

2 and 5 

1 33 

2 03 

14 

between .1 

and 

.05 

2 and 7 

177 

197 

5 

between 2 

and 

1 

3 and 4 

1 06 

2 26 

20 

between 02 

and 

01 

3 and 5 

809 

+ 07 

23 

01 



3 and 7 

1.15 

3 57 

14 

.01 



4 and 5 

1.12 

803 

21 

between 5 

and 

4 

4 and 7 

1 87 

.909 

12 

between 4 

and 

3 

5 and 7 

141 

567 

15 

between 6 

and 

5 
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mental age. In Senes II a correlation of — 39zb 087 was found 
wlien the whole gioup of 43 childien was used, a slight indication 
that children with highei mental ages tended to take fewer tiials 
on Series II. Correlations in Senes III between mental age and num- 
bei of trials aic similai to those in Sctics III fot chronological age 
and number of fcuals Foi example, the con elation foi the Kulil- 
mann group was — 61±J01; for the Binct group, only — ,09±.128, 
and for the gioup as a whole, — 5l=t 076. In Serves IV theve was 
some tendency for the number of coircct choices to increase with 
mental age, the total coi relation foi this sciics being 662±.087. 

It will be remerabeied from the discussion of the relationsliip be- 
tween chronological age and Series III that the same type of corre- 
lation occurred there It was suggested that chronological age was a 
possible factor influencing the pciformance of Uvo- and ihiec-year-old 
children, but that chionological age did not account foi tlic perform- 
ance of tour- and five-year-old children, that is, that there was a dif- 
ference between the pcifoimancc of two- and tlircc-yeai-olds but 
that any child above the age of thicc-and-a-half was as likely to take 
a small number of trials in Series III as was any othei clitld. Since 
the same type of relationship is indicated between mental age and 
Series III, it is lather difficult to diaw any conclusions as to whicli 
factor IS more influential in conditioning performance Since the 
number of cases is too small for partial coi relations, no conclusions 
can be made as to the relative importance of chronological and men- 
tal age in influencing performance on this test 

Analysis of Choices on the Basts of Color and Position. Tile num- 
ber and percentage of times each color and each position was chosen in 
each senes within each age group were determined, but the procedure 
did not lead to an undei stand mg of how tlie children finally attained 
success* In general, it was found that those children who took many 
trials repeatedly selected the same position and color, though it 
cannot be inferred that the child repeating his choices necessarily 
learned more slowly than the others. 

The number of times each color wap the first choice in eacli series 
gives more useful results than the above method This is sliown by 
the facts that 30 of the 43 children opened the red door fiist when 
they began on the second series (where blue is the correct coloi ) and 
that 14 of them chose blue on their first trial in Series III, while 21 
chose green, the correct door 

Case studies add further to our knowledge of the child’s procedure 
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by revealing two ways of arriving at success. The child could re- 
spond to one specific detail of the total situation, i e., to a door of a 
given color, or he could respond to a door of a given color in relation 
to aeroplanes of a given color. Both types of response were to a 
detail or details in relation to a total situation, but the whole in 
each case was different 

Study of these case records also shows that not all the children 
could concctly name the three colors used. Thirty of the 43 named 
red correctly, one called the red aeroplane blue, and 12 made no 
remarks about red Twenty-nine used blue correctly, 12 made no 
mention of it, and 2 used it incoricctly. Thiity-tluee indicated green 
in the right connection, 3 used it incoriectly, and 7 omitted mention 
of It To te‘?t further the child’s icactions to coloi, a color-matching 
experiment with the nine aeroplanes wfis conducted. Practically all 
the failuies lesulting were found in the two-year gioup, only one of 
these cliildien being successful One thiee-yeai-old child failed with 
all thiee colors, and one three-year-old failed to select the blue ones 
correctly, 

Discove}^ of the P7i7iciple. In order to find out whether there 
was a tendency for the cliildren who took many learning trials in 
Senes I to continue doing so in the othei two seues, coefficients of 
correlation between the seiies were computed, the Pearson formula 
being used for all but Senes III and Series IV in which case the 
bi-serial r, as given m Kelley, (2, pp. 245-249), was computed The 
number of trials in Series IV accountable by chance was determined 
and found to be 3± 95 The distribution for this senes was there- 
fore dichotomized at seven, The coi relations follow 


Sci ICS 

f 

PE 

I and II 

36 

± 088 

I and III 

32 

± 092 

II and III 

68 

±055 

III and IV 

35 

± 118 


The only significant coiielation is between Senes 11 and III This 
indicates that for the gioup as a whole theic was a tendency foi 
children to take the same niimbei of trials m Series II as m Scries 
III 

A group of 16 children who took no leainmg trials in Senes III 
were studied with respect to their performance in the othei series 
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These records were tabulated Jn order of age, two being in the two- 
year gioup> two in the three-year group, five in the four-year group, 
and seven m the five-year group. One thrcc-y ear-old child required 
65 learning trials in Series I, while 10 children had from zero to 
four trials Twelve children took four tiials or less in Senes II 
Although all the childien immediately solved Scries III, only nine 
made perfect peiformanccs in Seiics IV and two others made eight 
correct choices With one exception, it was the younger children who 
failed to get the check senes right 

The assumption cannot be made that, if a child solved Senes III 
without any learning trmls, he had discovered the piinciple to the 
extent that he could apply it in Seiies IV Immediate solution m 
Senes III (lid not neccssaiily mean nine coriect clioices in Seiies IV 
This lack of relationship may indicate that Scries IV was not a valid 
check senes, or it may indicate that a child may learn to respond cor- 
rectly IQ one situation and still not be able to apply a piinciple in a 
situation which, to an adult, at least, is similar to the learning situa- 
tion 

Two othei groups were studied, those who made nine correct 
choices on Series IV and those who made only one to three correct 
choices, to find out if theie were differences between the two groups 
in the average numbci of trials for the various scries. No two-year- 
old child was entirely successful in Scries IV* Two tliree-ycai-olds, 
three four-year-olds, and six fwe-year-olds successfully completed the 
series, All children who made eithei no cnors or only one erior in 
tlie check series liad a mental age of four ycais, three months, or 
above. The range of intelligence quotients for the gioup was 94 to 
151 The gioup with not more than three coircct choices contained 
the second youngest and the oldest child in the group, had a mental- 
age lange of two ycais, three months, to seven yeais, and an intelli- 
gence quotient range of 91 to 146. There was definitely no differ - 
ence between the number of trials for the two gioups in Series I or 
II, but the children succeeding in the check series tended to take fewei 
trials m Senes III than did the others The reverse relationship be- 
tween Senes III and IV did not necessarily hold, that is, not every 
child who had no learning tiials in Senes III made nine correct 
choices in Scries IV. 

A further attempt to account foi success involved a study of the 
qualitative recoids The items compared were: 
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1 Jerkg open door without inspecting. 

2 Jerks open door after inspecting. 

3. Looks at all doors before opening one 

4. Looks at aeroplanes 

5 Opens door slowly. 

6 Opens one door without touching otheis, 

7 Touches one door besides the one opened 

8 Touches two doors besides the one opened 

9. Touches three doors before opening one, 

10. Makes movement towaid door 

11, Makes movement towaid another dooi after opening 
wrong one 

No significant differences were found on any items between the 
gioups which were and weie not successful in Senes IV, 

The data also revealed that no child under thiee years, four months 
of age, indicated by icmarks that he pciccived the relationship be- 
tween the color of the dooi and tlie color of the aeroplane. Seven- 
teen childien, all above thiee ycais, foui months of age, indicated this 
relationship for the red sciics, 19 foi the blue, and 20 foi the gieen 
Every child successful in Senes IV mentioned the relationship, though 
many wlio mentioned the colois did not succeed on this test. The 
43 children could be put loughly in the following categories* 

1 Childien who learned to solve the pioblems but who 
made no remarks about the doors and aeroplanes 
mntchmgi or about tJje cd]o2 of ekbei 

2 Childien who said that a door of a certain color made 
the aeioplane fall No rcfeiencc was made to the 
color of the acioplancs 

3, Childien who said that the aeroplanes were a ccitain 
coloi and that tlie doors were a certain color but wlio 
did not I elate the two 

4 Children who stated that a door of a ceitain coloi 
made an aeioplane of a ceitain coloi fall but who 
made no application in Seiies IV, 

5. Childien who weie not successful in Scries IV but 
who at the end of it chose the correct doors for the 
collect aeioplanes. 

6 Children who stated the relationship and applied it in 
Seiics IV 

In general, there wcie two types of solution, immediate and cle- 
feired, Immediate solutions wcic those in which theie were no 
learning tiials; deferred solutions weie those in which theie were 
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learning trials. Not all oi the cases, however, that were called de- 
ferred required the same number oi trials to arrive at the solution, ' 
for a deferred solution could take place after the second, the tenth, 
the hundredth, or any other trial Whether the solution to the 
problems came as a gradual process or at one point is difficult to say 
from the objective results, it was the experimenter’s subjective opinion 
that a few of the children seemed to discover the solution all at once 
Immediate solutions increased with each series, there being only one 
in Series I, two in Senes II, and sixteen in Series III. 

Summary 

The study repicseiits an investigation of the ability of preschool 
children to discovei a particular principle of solution in problccns 
in winch a simple relationship between an object and the means of 
obtaining the object were kept constant in similar situations. The 
problem consisted in discovering which one of three doois in a toy 
house released a toy aeroplane. The relationship employed was simi- 
larity of color between tlic aeroplane and the correct door, Forty- 
three children, ranging in age from two years to five years^ nine 
months, weie subjects in the mam expciiment, 

The results of this study arc 

1. Every child sooner or later solved the problems, although not 
all of them discovered the principle upon which the problems were 
based. 

2. In general, two-ycai-old children did not improve from the 
first to the last senes; but children of other ages did improve, indi- 
cating that they bad profited by the experience of solving the pre- 
vious senes. A correlation between chronological age and number 
of trials indicated some degree of relationship between chronological 
age and pcrfoimance, but there were marked exceptions. No two- 
year-old child was successful m Series IV, the check scries A correla- 
tion between chronological age and number of conect choices in the 
check series indicated that with increasing age children tended to 
discover the particular principle upon which the problems were con- 
structed 

3. For all children with mental ages of thiec years or more there 
was an improvement from Scries I to III with mental age. With 
increasing mental age there were fewer trials in the initial series, and 
an increase in the mean number of conect clioiccs m Series IV. 

4 The effect of one series upon another is shown by the fact 
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that 69% of the child icn chose the same door in Senes II as in Series 
I, blit in Sei/es III children above the age of two tended to choose 
on the basis of the lelationship between the color of the door and the 
coloi of the aeioplanes. 

5, The correlation between Senes III and IV indicates either 
that Senes IV is not a reliable check senes or that success in Scries 
III does not necessarily mean success in Series IV 

6. The youngest child who mentioned the relationship between 

the coloi of the doois and the coloi of the aeroplanes was three years, 
fouj months old The majoiity of the children could point to the 
coirect door in each house after each sciics, and 72% did the same 
thing after completion of Seiics IV Most of the failures were for the 
two-year group. , 

7 The 43 childicn wcic grouped into six categories on the basis 
of types of response made m regaid to the principle of relationship. 

8, When the order of choice was examined, it was found that some 
children seemed to tiy position, some color, and that the solution took 
place on both bases of choice The subjects were not systematic in 
then attack, some using one or the other, and some both. 

9. Solutions wcic designated .is immediate, m which there were 
no learning trials, and deferred. In Senes I there was only one 
immediate solution, theie were two in Series II, and sixteen in Scries 
III 
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UHABILETfi DES ENFANTS D’AGE PRfiSCOLATRE A RllSOUDRE 
DCS PR0BL£:MES OtJ UN SIMPLE PRINCIPE DE RAPPORT 
RESTE CONSTANT 
(Resume) 

Pour etiidier I'habilete des enfanta d‘figc pr6scolaire h decouvrir im principe 
special de aohition dans dcs probldrnea oil iin simple rapport entic iin objet 
et Ic moyen d’obtenir J’objet cst restc constant, on n dnnnc qiintre situations 
dc probUraes i 43 enfanta pr6acoIaire, agfs dc deux h cinq ana, neuf 

mois D'une petite maison de bois, de deux Stages, ayant tiois portes, 
chacune d’vine couleui d\li6rei\te, Penfant a pu obtemr ui\ petit avion, en 
ouvrant la poite dc la couleiir dcs aviona Apies troia seiics d^nppreiUisaage 
dana cUacimc desqueDcs il s'est agi dii meme pnncipc, I'identue de couleur 
de In porte qii'il a fallii ouvrir et dea avions, on a present^ une sdiie de 
controle pour trouver si Tenfant a compris le pnncipe de la correspondance 
dea couieurs 

Qiielques-una des r^sultats dc Tetiide sont, 

1. Chaque enfant a rcsolu lea probUmes apr^a quelque tempa, bien qu’Ua 
n’aienr paa tous decoiivert Jc pnncipe spfcial a la base dcs problimes 

2 Pour tons les enfams saiif ceux ages de dciix ana, Ic nombre moyen 
des 6prcuvcs a dimfnue de la premiere seric h. la troisiame 

3, Une correlation entre Page chronolog'iquc et le nombre des ^preuves a 
indiqu6 quelqiie degr^ dc rapport entre I'nge chronologiqiic ct le rciidement, 
maia il y a eu dea exceptions frsppantesi 

4, Avec la croissance dc rdge, il y a eu une tendance che? lea enfanta 
a d^convrir le principe special siir ieque) on a constniit ics probl^mcs. 

5 Avec la croiasance de I’&ge mental, il y u cv\ pen d'4preuvc3 dana Iti 
premiere s6rie, et line croissance du nombie moyen dc choix coi^rects dans 
In s6rje dc controle. 

6 On a d^sign^ les solutions comme imm^diats, oii il n’y n pas cii 
d’dpreuves d^apprentiss.'ige, et retard6es 

RonfiRTS 


DIE FAHIGKEIT VORSCHULPFLICHTIGER KINDER ZUR tOSUNG 
VON AUFGABEN IN DENEN EIN EINFACtlES PRINZIP DER 
BEZIEHUNG KONSTANT GEHALTEN WIRD 
(Referat) 

Zur Untersuchung dor Fahigkcit vorschulpllichtigcr Kinder, ein besonderes 
Prinzip der Losung zu entdecken bei Aufgaben in denen cine einfachc 
Bcziehiing konstant gehnlten wurde zwiachen einem Gegenatand und der 
Weise, auf der der Gegenstand errcicht werden kotinte, versetzte man 43 
\ orach ulpflichtige Kinder, 2 Jahre bis 5 Jahre 9 monate alt, in vier Situn- 
tioncn, die Aufgaben datstelUcn. Man ernchtete cm kleines zwcistockigcs 
Haus mlt drei Turen, Jede von ciner besonderen Farbe Daa Kind konnte 
cm Aeroplnnspiclzeug dadurch errcichcn, dasa es die Tore olincte die die 
selbe Farbe hatte als die Acroplanspielzcuj'c. Nach drci Leinscncn, in 
denen immer daa selbc Prinzip — die identitnt der Farben nn den Acro- 
planspielzeiigen und an der richtigcn Tiir—hcirachtei wiirdc cine Kontroll- 
serie dargeboten nm zu crforschen, ob das Kind das Prinzip dci Fnrben- 
ilbereinstimmung bcgrIflEcn Katte 
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Einige Befundc aiis der Unterauchung lauten wie folgt. 

1 Jedes der Kinder loste frqher odei spater die Aufgaben, obwohl nicht 
alle daa besondere Prinzip emdeckten, worauf die Aufgaben gegrundet 
wurden, 

2 Bel alien Kindern, ausser den Zweijahngen, vermmdcrte sich die 
mittlcre ZM der notigen Ver^iiche zwischen der ersten und der dnttctt 
Sene 

3. Die Korrelation zwiachen dcm chronologiachen [d b. eigentlichen] 
Alter und der Veraiichszahl deutete an, dass erne gewisse Beziehung zwisch- 
en dem chionplogischen Alter und der Leistung bestand Es gab aber 
beatimte Ausnamen 

4 Bei steigendem Alter erwiesen die Kinder eine Tendenz, das be- 
sondere Pnnzip zu cntdecken, worauf die Aufgaben ernchtet worden waren 

5 Bei steigendem Altei gab es in der ersten Sene wemger Verauche und 
in del Kontrollserie einc Zunalune der mittleren Zahl der richtigeii Auswab- 
len 

C, Wan bezcichnete die Losiingen ohne Lernvcrsuche als unmittelbare 
unde die ubngen Losungen als verzogerte Losungen 


Roberts 



DEPTH DISCRIMINATION IN THE RAT^i 

From the Psycholotjical Labotatoties cj the Vnwctsity of Chicago 


James T Russell 


It is tile puiposc of this study to give evidence of visual depth 
discrimination m the lat, to determine appioxiinatcly the threshold 
of discrimination, and to analyze the mechanisms involved. 

Literature 

Ridiardscin (4) trained jats to jump from one plaLfoim to ai> 
other to get food, The study consisted of obscivation of improve- 
ment m accuriicy at eacli distance as the distance between platfoims 
was varied up to 30 inches She employed noimal, blind, and anos- 
mic animals, a few rats in each gioup The lecord consisted of tlie 
numbei of tuals lequiied until jumping was fiicllc and a description 
of tlie chaiactei of jumping at seveial stages of tlie pioccss Botli 
distance and direction were altered sepaiately and togcthei. 

Richai (Isons conclusions weie the following The visual stimulus 
apparently attoidcd a basis foi piopcr contiol as to the direction in 
which the jump was to be taken, but faded signally to aftoul <any 
adequate basis for accommodation to changes in distance only, The 
visual iinpicssions weie not a suflicrent contiol wlien length of jump 
was changed, and, aftei a seeming struggle between visual and 
kmeesthetic factois, the cooidination bioke down completely Blind 
subjects leauied to jump considerable distances when ilist given 
their orientation Olfactory stimuli wcic of little impoitance 
Kiniesthetic and tactual impulses were of value. These impulses 
were essential factors in control, not only m the learning process 
but also m tbc reactions after they became habitual In jumping, 
when the conditions were changed after habit became established, 
the subjects were unable sufficiently to modify the amount of ui- 
nervation requued, and so the reactions weie unsuccessful 

^Accepted for pubhcation by K, S, Laglilcy of the Editorial Board and 
received in the Edttonal Office, Maich 9, 1931, 

*This work was supported by a ginnt to Dr K S Lashlcy fiom the Otlio 
S A Sprague Memorin] Institute Tlie work was earned out under the 
supervision of Dr K S Laahky 
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Waugh (6) placed mice on a disk, raised it a certain distance 
above a tabic, and measured the time that the animals hesitated be- 
foie jumping when the height ot the disk was varied Nine mice 
were used. He found that the greater the height the longer the 
hesitation and so infeiied some visual pciccption of distance How- 
ever, when the mice (13 animals) weic leqiiiied to judge which 
of two partitions was nearer to their starting point and to turn 
right or left in accordance with that preliminary judgment, they 
failed There was no significant difference between albino and 
black-eyed animals, 

Waugh concluded as follows The distance of objects is per- 
ceived Within a langc of 15 cm. Mice are lacking in letinal cones 
and m anv stiuctuially cliffeicntiatcd area corresponding to the 
macula in higliei foims The langc of vision is vciy wide, all paits 
of the retina being equally sensitive There is possible foi the mouse 
a small field of binoculai vision This is not used foi estimating 
distance, as there is no conveigencc of the eyes The kinmsthetic 
sense is moie important than the visual in detci mining the actions 
of the mouse 

Vision may play a gi eater role in the perception of depth than 
the studies of Richaidson and Waugh indicate, Theii techniques 
are both open to criticism. Richaidson arranged her platfoim within 
a uniform visual environment by means of screens so that the pos- 
sibility of judging distance othei than by binocular paiallax may 
have been luled out by the experiment The method of Waugh, as 
Washbuin (5, pp 237-242) points out, involves a rather complex 
type of learning and thcrcfoie may have failed to leveal the actual 
capacity of an animal m simplei situations 

The work of Lashley (1, 2, 3) demonstrates that rats have a 
capacity for fine discrimination of visual patterns. Albinos have 
less acuity than pigmented rats, as measuicd by reactions to patterns 
The thieshold of pigmented animals for objects 20 cm. distant from 
the eye is below 52 minutes and above 26 minutes of arc The 
threshold of albinos is fiom two to four times higher. The threshold 
of the albino conesponds to the lesolving power of the eye, detci - 
mined by diicct measuiement 

Apparatus 

The apparatus (Figure 1) was designed to measuie the foice 
with winch a lat jumps fiom one ledge to another It consists of 
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Diagram of Apparatus 

jumping platform, B, landing platform; E, jumping ledge; F, landing 
ledge; Dj food cup; M and Nj sliding clomps, Gj knife edge, ring for 
knife edge, H, back stop, J, pointer; Kj force scale, (7, distance scale 

two platforms, one movable and one fixed, the former being the top 
of a ''Kater s pendulum The pendulum swings upon the knife 
edge, Gf mounted on the ring, R. It is adjusted so as to be some- 
what In disequilibrium, causing the lower end to press against a 
rigid backstop, FL The rat jumps from the fixed platfoim, Ay to 
the movable platform, B. The latter is clamped to a rod, C, bear- 
ing a centimeter scale. At the far end of the landing platform is a 
cup, Dy containing bread and milk The animal is placed upon the 
platform, Ay where he grips the narrow jumping ledge, £, with all 
four feet. He jumps to the landing ledge, topped with felt. The 
force of jumping causes the pendulum to swing clockwise, the 
pointer, J (the lower end of the pendulum), describing an arc along 
the scale, Ky calibrated in grams of force. 

The apparatus is very sensitive throughout its force range. 
Clamps M and N pci nut adjustment of the force range. 

Dimensions of the apparatus in centimeters, jumping platfoim, 
13 X 9; landing platform, 23 x 12; jumping ledge, 0.7 x 9, elevation 
above platform, 1 ; landing ledge, 4.4 x 12, elevation above plat- 
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form, 4.' Both platforms are 80 cm. above the floor. All parts of 
the apparatus are iron except for the platforms and scale, K, The 
system is quite rigid. 

The purpose is to employ difference in force of jumping as a 
criterion of difference m recognition of depth. We are not con- 
cerned with distance jumped and the force requned to make the 
jump, but with the force rcquiied to make a jump through a pre- 
scribed distance. Also, it should be made clear that, in this experi- 
ment, the rat reacts to absolute distance, to a single stimulus, It 
does not discriminate between two distances. 

It may be objected that the apparatus measures only the hori- 
zontal component of the force exerted But the trajectory of the 
rat’s jump is nearly horizontal for any distance employed The 
horizontal component of force is the effective one. Increase in the 
vertical component, wliicli would be expected for increase of dis- 
tance, would act to 1 educe the force as recorded. If we allow 
for the relatively small part played by the vertical component, tlie 
result is to add support to tlic argument of this paper 
Experimen'](al 

A. Exisiejice of Visual Depth Dtscnminaiion 

Adult or nearly adult rats, starved for 24 hours, were used. A 
preliminary series of 20 to 30 trials was run in the case of each rat 
At first the distance between ledges was made short enough for the 
animal to step across and then the distance was increased by 3- to 
5-cm. steps to 50 cm. Then a few trials were run at distances 
chosen at random. After each jump the animal was permitted to 
take a nibble of bread and milk and then was replaced on the jump- 

TAIiLE 1 

Correlation detwecn Force and Distance of Jumping 
Individual records for eleven rats of total force in grams of ten jumps at 

each distance 


Distance 

yi 

72 

73 

74 

Rat 

i?2 

i?3 

/?4 

Al 

A2 

^3 

20 

217 

235 

204 

296 

190 

297 

206 

458 

272 

262 

296 

25 

294 

296 

251 

360 

300 

•172 

411 

489 

269 

282 

369 

30 

31S 

366 

309 

397 

409 

641 

547 

532 

276 

289 

414 

35 

496 

371 

374 

415 

506 

697 

579 

524 

286 

295 

471 

40 

561 

397 

401 

439 

564 

830 

612 

567 

290 

310 

456 

45 

580 

426 

419 

452 

597 

358 

617 

566 

293 

306 

464 
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TABLE 2 

The Data of Table 1 Expressed in Terms of PERCENrAGH 
The force exerted at each distance is expicsscd in terms of the force exerted 
at 20 cm Included arc the mean values of the yellow -hooded (y) and 
black-hooded (/I) gioups and the mean values of the albino {A) group 

Rat Mean 

y 

and Mean 

Dist. yi y2 y3 y4 BI J?2 J53 a l A2 A3 B A 

20 100 100 lOO 100 100 100 100 100 100 100 100 100 100 

25 13S 126 123 121 157 168 199 107 99 107 12+ 142 110 

30 192 155 151 131 215 228 265 116 101 110 139 182 U7 

35 228 158 183 140 266 248 281 11+ 105 112 159 202 125 

40 258 168 196 148 297 297 296 12+ 106 118 15+ 223 126 



- C/77 

FIGURE 2 

CORREIATION DEI'WEEN FORCE Ot- JUMPING AND DISTANCE TO BE JUxVlPLl) 
Individual graphs of 11 rats, together with graphs of average lecords of 
the albino {A) group and of the black-hooded (JB)> and yellow-hooded 
(y) group The force scale is relative to the force excited m jumping 
20 cm 





DEPTH discrimination IN THE RAT 


141 


ing platfoim. A considerable amount of urging, with the animal 
ouented appiopnatcly, was reciuired at first, but usually within the 
limit of the above number of trials the animal jumped leadily 
enough. In the test seues, the distances were kept within lange of 
20 to 45 cm Below 20 cm. it was not necessaiy for the rat to jump 
and few animals would jump leadily a distance in excess of 50 cm 
The apparatus was used in the open room with a background of 
cage racks. 

The lecord consists of 10 trials at each of six distances The 
distances, ranging from 20 to 45 cm by 5-cm. steps, weie varied 
for each lat from trial to trial in chance ordei. Ten trials weie 
mn each day. Table 1 summarizes the data. The numbers repie- 
sent total force in grams for the 10 trials at each distance The 
rats weie' four vcllovvdiooded (Y) ; foui blackdiooded (B) , three 
albino (/J) Table 2 shows the same data in different form For 
each lat the total force excited at 25 cm., 30 cm, etc, is expiessed 
as a percentage of the total foice exerted at 20 cm. The same data 
are lepiesented graphically m Figuic 2 It is cleai from these data 
that foice and distance aie diiectly i elated m the case of every rat 
As distance increases the force of jumping inci eases. In general, 
the curves are negatively accelerated Inclusion of the vertical com- 
ponent of force might cause the degree of decelciation to be less. 
Two mean curves aie shown The curve “Average — B and Y^’ is 
the mean curve of the eight rats witJi pigmented eyes. The curve 
“Average — /i“ is the mean curve of the thiee albino rats. Com- 
parison of these mean cuives suggests that lats with non-pigmentcd 
eyes may be much inferior to rats with pigmented eyes. 

Richaidson concluded that preliminary tiials aie required upon 
changing the distance in order to establish accurate jumping The 
evidence here is against such a conclusion Prcliminarv trials are 
not ncccssaiy foi adjustment of force to distance to be jumped The 
view that the rat first jumps with a random variation of foice and 
can adjust for a given distance only after a sciies of jumps at that 
distance seems unwai ranted In the present experiment, the dis- 
tances were varied fiom tiial to trial by chance so that adjustment 
to a given distance by learning was ruled out Immediately upon 
changing distance, the rats accommodated for the change by a change 
of foice These results strongly suggest that vision is an important 
factor in identification of depth 

The high correlation found between force exerted and distance 



142 


JOURNAL OF GENETIC PSYCHOLOGY 


to be jumped, where distance was varied in a chance order, suggests 
that vision is the only probable cause of change of force in the 
present case. Olfaction and audition may be offeicd to explain the 
results. But it seems impossible for audition to play a part In tlie 
present expciiment, both platfoims soon became smeared with ex- 
crement and food particles so that the odors from llie jumping plat- 
form were probably intense enough to swamp what would otherwise 
be a difference in olfactoiy cues. Richardson concluded that olfac- 
tion is unimportant, Other evidence, discounting the possible role 
of olfaction, is offered later. 

Indirect evidence of the role of vision may be found in the ap- 
parent diffeience between lats with pigmented eyes and lats with 
non-pigmented eyes. Two of the tlifcc albinos wcie least accurate 
of the eleven animals in depth disci imination. The thud albino 
pci formed bettci than two rats with pigmented eyes, altliough his 
record was consideiably below the average of the entire gioup. The 
cuive of this rat fails to rise for distances beyond 35 cm. 

In Table 3 arc recorded the numbei of jumps at each distance 
and the total number of jumps in which the lat fell sliort of the 
landing ledge No animal fell short of 30 cm. It is to be remem- 
bered that each rat made 10 jumps at each distance. It is obvious 
that the albinos are all much infciior to the rats with pigmented 
eyes. Rat who had a ci editable performance as measured by 
the correlation between force and distance, is here no better than 
the other albinos. These results strengthen the suggestion made 
above that degree of pigmentation of eye is diiectly correlated with 
ability to discriminate depth. 

Tabic 4 contains the mean deviations of the data in Table 1. also 
the mean of the mean deviations of the rats with pigmented eyes 
and of tlie rats with non-pigmented eyes. It appeals that vaiiability 

TABLE 3 

The Number of ^‘Short’* Jumps at Each Distance in the Case or Each 
Rat, Together with the Total Number of “Short"" Jumps of Each Rat 
OnEy distances at which short jumps were made are recorded, 

Rat 

Distance Yl Y2 73 Bl JJZ R3 y/1 /I2 Al 

SSQ0000000211 
40 00000000836 

45 0001 0034 10 8 8 

Total 0 0 0 1 0 0 3 + 20 12 15 
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TABLE + 

The Mean Deviations of the Data or Table 1, Together with the 
Average Mean Deviations of the Yellow- and Black-Hooded Groups and 
OF THE AldINO GrOUP 


Dist 

yi 

y2 

y3 

y4 

B\ 

Rat 
B2 Bl 

1?4 

Al 

A2 

y/3 

Mean 

Y 

and 

B 

Mean 

A 

20 

2.2 

26 

09 

2 5 

1.4 

34 

47 

5 1 

1,9 

41 

3 3 

29 

3 1 

25 

5.1 

1.9 

21 

1.5 

1 2 

4 4 

6,9 

29 

1 1 

4,1 

37 

3 3 

30 

30 

27 

2.6 

46 

1,8 

20 

37 

64 

43 

16 

29 

41 

35 

29 

35 

50 

29 

17 

2,3 

26 

10 0 

57 

36 

1 6 

3 0 

48 

42 

3.1 

40 

5 3 

47 

3 3 

21 

2,4 

48 

7,5 

46 

1 1 

2.8 

42 

43 

2.7 

+5 

5,8 

48 

34 

3 6 

3.0 

74 

58 

4,8 

16 

2.3 

45 

48 

28 


of force increases regularly with increase of distance for the former 
gioup, and that there is no such definite relation for the latter 
gioup. In general, the greater the distance the gieater is its am- 
biguity. These data would be treated with finei statistics were it 
not for the small size of the albino group 

A regulai ascending series of distances, followed by a descending 
seiics, was run for rat Y2 Each day eight trials were run for each 
distance The force for each distance is the aveiage of 96 trials. 
Because of several accidental changes of calibration of the apparatus 
(discovered later) only aveiages are lecordcd m Table 5. Com- 
parison of these data with those of Table 2 indicate that discrimi- 
nation was possibly better in the present case in which the additional 

TABLE 5 

Correlation between Force and Distance or Jumping for One Rat 
In the ascending aeries the distances weie increased regularly; m the 
descending senes the distances were decreased regularly The force meas- 
ures are the averages of 16 consecutive trials at each distance 


A scendmg sen es Descending- scries 


Dist 

Force 

Percentage 

Force 

Dist 

Foice 

Percentage 

Force 

20 

22 7 

100 

SO 

52 4 

266 

25 

28 6 

126 

45 

51 6 

262 

30 

37 7 

166 

40 

45,6 

231 

35 

45 0 

198 

35 

38 6 

196 

40 

517 

227 

30 

32,6 

165 

45 

60 3 

265 

25 

25 4 

129 

50 

66 3 

292 

20 

197 

100 
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factor of habituation entered. A study of this factor will foim part 
of the mateiial of a futuie papei. 

It seems clear from the coirespon deuce of force cxcrLed with dis- 
tance to be jumped and fiom the difference between lats with pig- 
mented and rats with non- pigmented eyes that, contrary to the 
findings of Richaidson, the lat is able to disciiminatc distances vis- 
ually and to icgulatc his motor reactions accoidingly without having 
to adjust to each new distance by a pioccss of trial and eiroi 

B. Theshold of Depth Disci tinnialwn 

The following method was employed to sccuic a cuide appioxl- 
mation to a ^‘depth thlcshold“ under the conditions outlined above 
Instead of varying the distances bv 5-cm. steps in a chance order, 
the distances were vaiied in a chance ordei by 1-cm. steps through- 
out a range of 26 to 36 cm. Twelve trials wci e run for each dis- 
tance This proccduic was followed for rats Witli pigmented eyes, 
For albinos it was found convenient to vary the distances by 2-cm 
steps thiougliout a range of 22 to 42 cm, The total foice at each 
distance foi eacli lat was found Then, in tlie case of each pig- 
mented lat, the successive dificrcnccs in force between each distance 
and the next succeeding distance wcie dcteimincd These lepre- 
sent diffeienccs m force coi responding to dilTcicnccs m distance of 
one cm The same thing was done foi the successive 2-cm steps 
The corresponding dififci cnees for albinos aic foi 2- and 4-cm. steps, 


TAHLCi 6 

ThRCSHOID DcrCRMINATlON 

Individiinl records foi eleven ints of correlation between force and distance 
of jumping The force measuiea are the averages of 12 trials at each 
distance. 


Djat. 

ri 

Yl 

73 

Rat 

74 75 

76 

fll 

nz 

Dist, 

Al 

Rat 

A2 

Al 

26 

201 

261 

166 

562 

437 

322 

244 

433 

22 

112 

181 

158 

27 

190 

271 

181 

561 

+53 

333 

262 

443 

24 

108 

194 

198 

28 

212 

292 

190 

551 

437 

330 

281 

469 

26 

133 

204 

22+ 

29 

22S 

298 

199 

584 

428 

334 

297 

458 

28 

143 

216 

226 

30 

225 

314 

211 

619 

459 

331 

310 

500 

30 

135 

219 

252 

31 

231 

314 

198 

583 

454 

325 

328 

462 

32 

148 

227 

2+1 

32 

2+2 

327 

216 

579 

445 

349 

319 

485 

34 

146 

214 

277 

33 

236 

314 

215 

589 

458 

341 

350 

463 

36 

149 

227 

272 

34 

251 

340 

227 

570 

+59 

354 

374 

458 

38 

155 

246 

311 

35 

251 

335 

236 

601 

463 

329 

373 

481 

40 

163 

239 

319 

36 

270 

370 

240 

609 

488 

346 

396 

505 

42 

163 

210 

332 
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TABLE 7 

The Number of ^'Inversions of Sign'’ for I-cm, 2-cm, etc, DirFERENCES 
IN PisTANcn roR Each Rat or Table 6 
The numbei of inveisions of sign is the number of cases in which the force 
exerted nt a given distance is less than the force exerted at a distance 
1 cm , 2 cm , etc,, less than the given distance See text 


Rat 

1 cm 

Inversions 

2 cm, 3 cm, 

4 cm 

yi 

2 

0 

0 

- 

72 

3 

0 

0 

— 

73 

2 

1 

0 

- 

74 

5 

4 

3 

- 

75 

4 

2 

2 

- 

76 

5 

3 

3 

— 

/H 

2 

0 

0 

- 

B2 

4 

2 

3 

— 

A\ 

- 

3 

- 

0 

A2 

- 

2 

- 

2 

//3 

- 

3 

- 

0 


respectively. Tabic 6 is a recoid for each rat of the total fotce of 
12 tiials at each distance 

The number of inversions of sign was calculated for each animal 
That IS, the number of differ eiices indicating a deciease in force in 
going fiom each distance to the next greater distance was deter- 
mined and designated as the numbei of inveiMons of sign Such 
mvciaions indicate failuie of depth discrimiaattoii as deteuiiined by 
the cn tenon of foice Table 7 is a record foi each lat of the num- 
ber of inversions foi T, 2-, 3-, and 4-cm difrciences. 

In case of absence of disciimiiiatjon the numbei of inversions 
should equal, in the long lun, one-half of the number of differences 
in the distance range, i c , foi rats with pigmented eves the number 
of invcisioiib would be 5, 4 5, and 4, foi 1-cm , 2-cm , and 3-cm 
diffeiences, respectively, for albino animals the values would be 5 
and 4 5, for 2-cm and 4-cm diffeienccb, respectively For example, 
there arc 11 diffeient distances, Hciicc, tlieie aie 10 1-cm steps 
So, foi 1-cm dilleiences oi steps, landom foicc of jumping would 
lesult in five inversions No inveisions indicates that all steps in 
the distance lange aic disci im mated concctly on an average of 12 
tiials at each distance 

Although the gioup of albino lats js small, the data suggest that 
the albino lats aie much infciioi to the lats with pigmented eves in 
respect to bensitivity of i espouse to change of depth ab measuied by 
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change of force of jump. The albino rats die also inferior to the 
rats with pigmented eyes m respect to the number of short jumps. 
Tlic total numbei of short jumps made by tUiee albino rats was 17, 
11, and 3 for rats d\, A2, A2, respectively. Rats Yl, Y2, 51, 
53, and Y3 made no short jumps; 52 made one, Y4 made two, Y5 
made five, and Y6 made eight 

YI, Y2, and 51 always discriminated a difleicnce of two cm on 
an average of 12 trials The lecoid of Y3 was nearly as good. 
However, the othei rats with pigmented eyes did not always dis- 
criminate diffcieiices of three cm. Two albinos disci iminated suc- 
cessfully diffeiences of four cm, and one did not. Inspection of 
Table 2 shows that no rat with pigmented eves had any inversions 
for 5-cm steps, whcicas the albinos each had one inveision. 

To determine how the inversions weie distributed ovei tlie dis- 
tance lange in the case of the pigmented rats, the total number of 
inversions foi l-cm. steps for the group of eight animals was deter- 
mined and recoided in order of increasing distance. Tlicy aic 

3 2 3 1 5 3 5 2 2 0 

It had been noted tliat there were no pronounced trends m the 
case of individual rats The group data do not show any significant 
differences in accuiacy of disci iminatioii over the distance lange in 
question. The data of Table 6 have been convcitcd into peicentages 
of the foice exerted at the initial distance according to tlie method 
of treatment of Table 1. The percentages have been averaged for 
the group. They are in ordei of increasing distance 

100 103 107 111 115 113 117 117 121 122 128 

Only one inversion of sign lesultcd from the pooled data 

By the method of computing threshold of visual discrimination 
of distance, it is found that rats with pigmented eyes can distinguish 
with a fair degiee of accuracy diffeiences in distance of two cm. or 
less, whereas rats lacking pigmentation of eyes do not have such 
accuracy. 

C. Mechanism of Visual Depth Discfwnnation 

It seems certain that vision is the most important sensory avenue 
involved in identification of depth in the piesent experiment. 

Some of the passible factors involved in visual depth disci imi- 
nation of the rat may be* accommodation, convergence, binocular 
parallax, monocular parallax, aerial peispective (intensity, texture, 
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etc., of features of the jumping platfoim and background fixated), 
geometrical perspective (position of featuics fixated in reference to 
the background and the size of the retinal image). 

Accominodatton Accommodation to the distances requned for 
jumping seems rather conclusively ruled out by the myopic chaiacter 
of the rat*s vision. Lashley ( 1 ) has reported that the far point is 
at about eight cm., which probably means that adaptation was con- 
stant for all distances tested in this study. 

The other possible factors have been tested as follows 
1. Binocular Paiallax, Lashley has found that the binoculai field 
of the rat is probably about five degrees in extent in the case of the 
lelaxcd position of the eyes. But each eye may lotate through about 
25 degrees Hence, the possible binocular field is about 50 degrees 
There is incomplete decussation of the optic fibers He has noted 
some indication that tlie eyes of rats converge prioi to jumping 
This latter obscivation is as yet unverified. Convergence, the turn- 
ing of the eyes towards each other in order to bring the two images 
of an object upon the central part of the retinas, is lacking in ani- 
mals without binoculai \ision These findings indicated that binoc- 
ular factors might be important in depth recognition. 

The left eye of Y3 was removed after the rat was put through 
the first senes of jumps. Three days later, he was again put thiough 
a similar senes of jumps No significant differences between the 
data of the two senes could be detected. The animal from the first 
jumped accuiately without hesitation, This militates against the 
importance of binocular factors. One eye was removed fiom each 
of two other rats, AZ and 53, and a similar series was run, Only 
the records of the lattci two rats are available The cou elation 

TABLE 8 

Correlation detwefn Force and Distancf or Jumping for Two Monocular 

Rats 

Foice 19 expressed relative to the force exeitcd at 20 cm TUc force 
measures aic the averages of 10 trials at each distance 


Distance 

A^ 

Rat 

m 

20 

100 


100 

25 

260 


178 

30 

2+2 


248 

35 

323 


279 

40 

330 


284 

45 

310 


292 
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between distance and force (expicsscd in peicentage) is recorded m 
Table 8. For rat S3 tlieie is little difteicnce between this senes 
and that of Table 2 For /iS, thcie aie two inveisions in the picsent 
series and one in the former senes In the case of this lat, the foice 
of the present sciics inci eased with distance to a much gieatci extent 
than m the fiist sciics. In view of the small group and because of 
the obscuring effect of practice, it is difficult to iiiteipict the icsults. 
There is little reason here foi assigning any influence to binoculai 
facto IS. Otliei data will be picsented latci 

2 Moiioculm Paralla\, There is some evidence that monocular 
parallax may be a factor in identification of depth It was observed 
m the case of piactically all lats that pnoi to the act of jumping 
then heads wcic moved fiom side to side The movement might 
allow of depth disci imination because monoculai parallax, i e., the 
appaient displacement of near oi far fcatuies of the visual enviion- 
ment with icspecL to far oi near fcatuics It was thought that by 
employing screens as a background tlic resulting gicatei homogeneity 
in background would opciatc to decieasc the efficacy of monoculai 
factors, in case they wcie operative 

The following expciiment was conducted with lat Y3, with 
binocular vision, following the icgulai seiics of jumps A scieen 
of dull black cloth (140 x 100 cm ) was placed immediately behind 
the landing platfoiin, extending vertically fiom the Booi, 100 cm 
distant fiom the jumping ledge. Jumping was tested foi the usual 
senes of distances. There was no influence of the sciecn except 
that on the fiist day of the tests the fiist jump at 40 cm. (the thiid 
jump attempted) was shoit, and on day two the second jump at 40 
cm was shoit also. It is doubtful that the scicen opeiatcd to dis- 
rupt depth discuinination 

What was tliought to be a more eftectivc screen was then em- 
ployed with five rats with pigmented eyes and with two albinos 
The screen was made of heavy unbleached muslm and extended 
behind and on eithei side of the landing platform. It reached fiom 
the floor to a height of 140 cm. The width of each of the three 
sides was 100 cm. The rcai sciecn was about 20 cm, belli nd the 
landing platform This scivcd to eliminate all backgiound except 
for the screen and landing apparatus. The foicgiound, below, re- 
mained as usual The legular senes of jumps with 5-cm, steps was 
run, 10 trials at each distance, following the cxpeiimcnt on tliicsh- 
old The data arc summarized in Table 9, each value being tlic 
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TABLE 9 

Correlation between Force and Distance of Jumping for Sfven Rats, 
WITH THE U-Shaped Gray Screen 

Also the total number of "shojt’* jumps of each rat. The force measures 
are the aveiages of 10 trials at each distance 


Rnt 


Distance 

y2 

y3 

y4 

Bl 

B2 

A2 


20 

178 

142 

183 

153 

162 

194 

146 

25 

316 

241 

263 

224 

255 

276 

327 

30 

362 

329 

295 

301 

278 

297 

443 

35 

415 

360 

320 

392 

340 

326 

474 

40 

458 

406 

330 

465 

399 

332 

507 

45 

491 

413 

343 

516 

396 

347 

599 


total force at the distance specified (as in Table 1) ; the same data 
m percentages are contained in Tabic 10 (as in Table 2). Table 9 
also contains the total numbci of shoit jumps made by each rat 
Compaiison of these tables with Tables 1 and 2 indicates tliat, in 
most cases, discrimination was probably a little better with the 
sciecn than without it. These facts are sliown not only by the 
peiccntages of foice and by the number of short jumps in the case 
of the albinos, but also by an analysis of the number of inversions 
in the original data. Practice may well account for the improve- 
ment It could be argued that practice might obscure a real dif- 
feience between the scieen situation and the non-screen situation 
as to discrimination of depth Because of small changes of cali- 
biation of the apparatus, the effect of piactice could not be deter- 
mined accurately Later, this factor will be evaluated 

Theie are two othci differences bet\\een the sciics with and the 

TABLE 10 

The Data of Table 9 Expressed in Terms or Percentage 
The force everted at each distance is expiesscd in terms of the force 

excited at 20 cm, 


Distance 

y2 

y3 

r4 

Rat 

Bl 

B2 

AZ 

AZ 

20 

100 

100 

100 

100 

100 

100 

100 

25 

178 

171 

144 

147 

158 

142 

222 

30 

203 

233 

161 

197 

173 

153 

302 

35 

233 

252 

175 

255 

210 

168 

325 

40 

258 

288 

180 

302 

247 

171 

349 

45 

275 

292 

188 

338 

246 

178 

410 
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series without scicens. In the scries with the scicen, rats A2 and 
y4 stood upon their hind legs and swung their heads to an unusual 
degtee before jumping. The laltci also ficqucntly overjumped and 
alighted on the platform instead of ujion the ledge. The other rats 
performed about as usual from the fust. 

Rat Y3, some time bcfoie serving in the screen series and subse- 
quent to the first scrics» was tried also on a screen senes which dif- 
fered from the present screen senes in that, immediately picccdmg 
the trials with the screen, the animal was icquiied to jump 16 times 
at 35 cm without the screen. With the screen first at 35 cm. the 
rat jumped over the landing platform and stiuck the screen. This 
occurred for eight jumps. In tuin, the light, left, and lear sciecns 
were removed and jumps were allowed aftei tlic removal of each 
screen The animal continued to overjump. The distance was 
decreased by small steps to 18 cm without any eftect. At H cm 
y3 finally jumped. Several days' tiaiiiing similai to the training 
scries described was instituted, with the lesult that the animal im- 
proved and jumped more accurately with icspcct to the landing 
ledge and did less overjumping. After thiee days, the woik with 
this rat was discontinued foi several weeks until the screen series 
with the group was started. As indicated, this rat foimcd a member 
of that gioup and jumped accuiately from the first. 

The facts above arc difficult to interpret. The slight diffci cnees 
between the screen and the noO'Scrccn senes might be due to a gen- 
eral difference of stimulation, to the substitution of the screen for 
the ledge as a jumping objective, or to what lias been called prac- 
tice It may also be due to a combination of these factors, The 
screens employed did not rule out thoroughly the possibility of the 
operation of monocular parallax. 

Three animals were then put through the regulai scries of jumps 
but with a screen designed to eliminate monoculai parallax more 
effectively. It was made of heavy unbleached muslin and it inter- 
cepted the background in line with the fjont edge of the landing 
ledge. It also curved down from the landing ledge towards the 
bottom of the pendulum stand, thus inteiccpting the foreground 
The only object other than the screen m front of the lat was the 
landing ledge, A flap in the screen permitted the rat, aftei jumping 
to the landing ledge, to go to the landing platform It is to be 
noted that such a screen would serve also to cut off lathcr effec- 
tively any olfactory cues that might be obtained fiom the landing 
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TABLE U 

Correlation between Force and Distance of Jumping tor Three Rats, 
Using the Gray “Slot** Screen 

The force measures are the averages of 10 trials at each distance. 


Distance 

Bl 

Force 

y3 

A2 

iJl 

Percentage force 

ys 

A2 

20 

184 

207 

205 

100 

100 

100 

25 

299 

316 

208 

162 

152 

101 

30 

432 

425 

252 

235 

202 

123 

35 

536 

468 

253 

291 

226 

123 

40 

581 

424 

273 

315 

202 

133 

45 

655 

435 

287 

356 

210 

140 


platfoim The three animals used weie Y3, Bly and A2, The 
records of force and percentage of foicc are in Table 11 
There are two significant diffeiences between this seiies and for- 
mer seiics Fust, analysis of the oiiguial data shows that the num- 
ber of inversions found between the landom pairs of foice values 
from each distance to ihe next greater distance is greatest in the 
case of the present series. The number of inversions which would 
result from perfectly random jumping would be 25 for any given 
animal in the case of 10 jumps at each of six distances. The table 
below indicates the number of inveisions for each of the three lats 
in each of the three sciies Senes 1 indicates the first senes in which 
no screens were used. Series 2 indicates the previously described 
screen which extended around three sides of the apparatus. Senes 
3 designates the present screen senes. 


Rat 

Sciies I 

Senes 2 

Series 3 

yi 

6 

s 

13 

2?1 

4 

1 

4 

/12 

12 

10 

15 


It seems tliat discrimination suffered to some extent. Secondly, 
there was a much gieatei amount of ovei jumping in the case of the 
present series ''Overjumping” is a term used to chdiacteiize jumps 
in which the animal obviously jumps over and beyond the landing 
ledge. It is difficult to interpret tins result it may be due to the 
general changes in pioblem incident upon the intioduction of the 
screen, or it may well indicate a bieakmg down in discrimination 
3 Size of Retmal Image, The factor, size of retinal image, was 
next investigated with a group of three rats, Y2, 51, and A2, The 
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TABLE 12 

CORRnLATlON DETWECV FORCE AND DISTANCE OF JUMPING FOR TllREL RaTS 

UNDER Till Condi I ION or Constancy or Apparent Breadth or the 
Landing Ledct 

The force measures arc the of 10 trials at eadi (hstajice 


Distance 

Y2 

Rat 

in 


25 

290 

275 

232 

30 

349 

339 

260 

35 

383 

400 

275 

+0 

445 

440 

293 


Side of the landing ledge facing the lat was alteicd in size by fasten- 
ing to the ledge gray caids of uniform depth but varying in width 
according to tlie distance of the landing ledge from the jumping 
ledge. That is, 4 caids were used for each of 4 distances (25, 30, 
35, and 40 cm,) so that the appaient breadth of the landing ledge 
would remain constant, with icspcct to the position of the lat, as 
determined gcometiically, for the varying distances The distances 
were varied in chance older as usual and thcie wcie 10 Liials foi each 
distance Table 12 is a record of the con elation between distance 
and force, It is cleai that thcie was no appicctable disiuption of 
depth discrimination No rat made slioit jumps. 

Rat /?!, wUo jumped rc<idtly to the scicen wiili the least amount 
of overjumping in the cxpciimcnt with tlic last screen, was lequircd 
afterwards to jump in a situation involving both tlie scicen and con- 
stancy of the appaient size of the landing ledge Ten tiials were 
run foi each of 4 distances, varied in chance order Table 13 lecords 
the total force at each distance. Depth discrimination is still accur- 
ate but the increase m foicc as tlie distance mci eases fiom 25 to 40 
cm. is less than it was in the foimer scicen seiics foi this animal, 

'FABLE 13 

Correlation between Force and Distance of Jumping for One Rat, 
UNDFR THE CONDITIONS OF CoNSrANCY OF ApPARFNT BrEADTII OF THE LANDING 
Ledge and or the "Slot’* Screen 

The force measures arc the averuRes of 10 tnals at each distance 


Distance 

Rat 

lil 

25 

262 

30 

304 

35 

3t2 

40 

379 
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TABLE 14 

Correlation between Force and Distance of Jumping for One Rat under 
Three Conditions of Illumination 

Series 1, daylight illuininatioii , Senes 2, dim illumination, Senes 3, very 
dim illiiniination, The force measures arc the averages of 10 trials at 
each distance 


Distance 

Senes 1 

Series 2 

Senes 3 

20 

217 

254 

234 

25 


351 

345 

30 

420 

423 

411 

3S 

451 

472 

484 

40 

489 

477 

486 

45 

510 

498 

530 


4 Aerial pei spec live. One lat, Y?, was employed m this experi- 
ment. The oiiginal senes without sciecns was run undci thiec 
conditions of illumination Senes 1 was the usual da5diglit series 
Series 2 was earned out under dim illumination Senes 3 was um 
under veiy dim illumination The results me lecoided m Table 14 
in teims of the total foice for each distance in the case of each series. 
The cuives representing the leLitioii between force and distance are 
similar foi the three series except that the cuives ascend moie uni- 
foimly as tlic degree of illumination inci eases Analysis of the oiig- 
iiial data shows that the total numbci of inveisions for a given senes 
decreases as the dcgiee of illumination incieases, the values being 10, 
8, and 4 foi the conditions dimmest, dim, least dim, lespectively, 
This expel iment contiols some of the factors operative in aenal 
peispective It seems that the reaction was distuibed by the icmoval 
of certain cues subsummed undei the head of aeiial peispective It is 
possible that tlie distiiibance may have been clue to deciease m visual 
acuity, as such 

Elimination of binoculai vision, of monoculai paiallax, of the 
appaicnt size of the objects, and of cues opei alive undei the heading 
of aciial peispective each produces some distuihance but docs not 
abolish the identification ot distance, It may be that the animal can 
use altei natively cues from these four diffcicnt souices or that still 
othei cues are impoitant The rcmaindei of the expeiiments aie 
designed to eliminate the cues in combination to test between these 
alternatives. 

The next set-up designed to break down discrimination consisted 
of an oval fiame built completely around the jumping apparatus 
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Over the fiame was diapecl black cloth of dull finish. The cloth 
extended fiom the ilooi to a height 18 inches above tlic jumping ap- 
paratus The lateral distance between cloth and apparatus was 
everywhere about 12 inches Black cloth was draped also fiom be- 
neath the landing ledge back to the bottom of the juinping platfoim 
in ordei to secuic a homogeneous foiegiound. In addition, the pre- 
viously described arrangement to obscure the landing platform was 
used, A gray card was fastened beneath the landing ledge The 
size of the cmd was vaned in order to keep the size of the letinal 
image appioximatcly constant. Thus, the surroundings of tlie ani- 
mal placed upon the jumping platfoim consisted of homogeneous 
black cloth except that above the animal thcie was no cloth and in 
front tlierc was the gray card above which the animal was to jump 
Pieliminaiy jumps were allowed in order to accustom the animals 
to the situation Two rats, Yl and BS, wcie employed in the usual 
senes except that the distances weic confined to the langc 25-45 cm* 
Rat B5 possessed one eye. Two seiics wcic run witJi Y7 , the above 
^‘complete black set-up” and the original set-up involving no sciccns. 
Foul senes were run with B5 (1) the complete black set-up, (2) 
the same but minus the condition of constancy of appaient ictlnal 
size (le., the card designed foi 25 cm. was used throughout), (3) 
the same as (2) but with the black clotli foiegiouncl leinovccl, and 
(4) the original series. 


TABLE 15 

Correlation detwpen Force and Distance or Jumping for Two Rats 
UNDER Four Condi i ions oi Background 
Conditions 1 and 4 were employed with Rat 77 All four conditions were 
employed with Rat R5 See text The force measures are the avcinges of 
10 trials at each distance. 

Condition 1 — ^the “complete black set-up’* 

Condition 2 — the same as Condition t but minus the condition of con- 
stancy of nppaicnt refinnl size 

Condition 3 — ^the same as Condition 2 but with the black cloth foreground 
removed 

Condition 4 — the original series without screens 


Condition 

Rat Y7 

1 

4 

1 

2 

RatilS 

3 

4 

Distance 

25 

532 

324 

456 

406 

378 

344 

30 

590 

44S 

502 

4^V1 

420 

381 

35 

631 

503 

52 V 

472 

462 

395 

40 

643 

534 

539 

483 

480 

408 
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The lesults aie recorded m Table IS. The conditions or series 
aie numbered in the order presented immediately above. For both 
rats and all series tlieie aie no significant differences in discrimination 
as measured by diffeiential foice exerted Analysis of the inveislons 
contained in the original data furnishes no grounds for inf ei ring dif- 
feiences in discrimination among the different series But gieat 
differences are found among the senes in respect to the amount of 
force used in general. Graphs representing the i elation between 
total force expended and distance jumped show the following* For 
rat Y7i the graph foi the complete black seNup is parallel to, but 
much higher than, the graph for the oiiginal senes The same is 
true for lat BS The two additional senes foi the latter lat are 
paiallcl to the gniphs of tlic other two senes but arc intermediate 
between them. 

Tlicse results indicate that absolute force as well as deferential 
force IS worth taking into account Althougli the rats discnnnnated 
tile distances, as indicated by the cn tenon of differential foice, they 
expended moic energy in jumping undei the more difficult condi- 
tions This conclusion is stiengthened by obscivation As the senes 
increased m difficulty, as designed by the expeiiraentei, the animals 
hesitated more before jumping, and they ovei jumped more frequently 

The next expenment was designed to make the conditions of 
visual depth peiception even more difficult The jumping apparatus 
was placed in a dark room Instead of the usual landing platfoim 
theie was substituted a hollow box of the same length and tneadth 
and 6.3 cm in depth The top suiface of the box was adjusted to 
the same height above the floor as that of the landing platform. The 
inside of the box was equipped with a 10-watt electric lamp supplied 
by city electricity. One inch fiom the open end of the box adjacent 
to the jumping platfoim a slot was cut through the side of the box 
to allow rectangular cardboaids to be slid into the box, thereby 
clo&mg the end Five black-faced cardboards were made foi this 
purpose, each containing, in the center, a rectangular aiea cut out; 
and covered ovei by seveial thicknesses of thin, translucent oil paper. 
Each card bore a different size of rectangular area, each of which 
was carefully measured so that, foi each of the five distances thioiigh 
which jumps weie to be made, the areas would be such as to make 
the apparent size of the retinal images of the areas constant The 
box was painted black inside and outside, the scams were covered 
with dull black cloth, and the fiont of the box was lined with the 
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same, With a card inscitcd in tlic box and the lamp within lighted, 
the only object visible m the room was tlic icctangiilar area of oiled 
papci tiiioiigli winch the light of the lamp Wtis tiansinittcd, The 
cxpciimenter and an assistant adjusted the thiclcncsscs of oiled paper 
so that, foi tlic vaiions distances, theie was no apparent diffciencc 
in intensity of illumination of the oiled paper on the difiercnt cards. 
Behind the box was placed the food container. 

One lat, ^6, was used Many preliminary trials weic given ovci 
the seveial distances to adjust the animal to the conditions, although 
he quickly adapted to the situation and jumped without much uiging, 
Howevei, more uiging was icquiicd than in tlie case of any previous 
set-up. The usual senes of jumps was then made. Foi each distance 
the appiopiiatc card was slid into the box An assistant lead the 
sealer, using a flashlight sciecncd to pi event light fiom penetrating 
into the loom. Even so, a slight amount of light was diffused 
Following this senes, one eye was icmovcd fiom the lat, and one 
week later the senes was lepcated. Then the usual daylight sciics 
was run. 

The results are contained in Table 16. They indicate that the 
animal discriminated in the daylight sencs vciv much bettci than in 
either of the other two sciics, and, of the iattci, that he disci iminatcd 
bcttci undci binocular conditions See Figure 3. In the binocular 
senes disci imination failed beyond 35 cm ; m tlie monoculai sciics 
discnmination failed at the same distance or possibly at 30 cm ; 
and m the daylight senes thcic was no faliiiic to discriminate Anal^^- 
sis of the number of invcisions between the landom pans of foice 

TABLE 16 

CamcL^TioN BcrwcFN FoRcr and Distance or Jumping tor One Rat 
UNDER Three Conditions 

See text The foice measures are the avei ages of 10 tiials at each distance 

1 BiDocuUr — the daik-room expel iment with binocular vision 

2 Monocular — the daik-room experiment with monocular vision, 

3 Daylight monocular — the original ilayliglit sciies with monoculni vision 


Distance 

Binoculai 

Conditions 

Daik room 

Monocular 

Daylight 

Monoculni 

25 

437 

481- 

214 

30 

577 

551 

301 

35 

630 

562 

U2 

40 

636 

541 

528 

+5 

630 

562 

579 
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FIGURE 3 

CORRBIAIION DEnVLEN FoRCC OT JUMPING AND DISTANCE TO DU JUMPLD FOR 

One Rat undpr Three Conditions 
— — Dark loom, si/e of letinal image constant, binocular vision 

Dark loom, size of ictinal image constant, monocular vision 

Daylight conditions, monociilai vision 

values from each distance to the next greatei distance shows that 
thcie weie 2 inveisions contained in the daylight senes, 1 1 in the 
binocular scries, and 17 in the monoculai senes In tlic case of five 
distances, 20 inveisions would be expected in case of peifectly random 
jumping, 

The results show that both binocular cues and monocular cues 
opciate in visual depth discrimination in the case of the lat Ex- 
peiimental or operational lemoval of cues of cithei kind disiupts 
dcptli disci imination to a degiec piopoitional, in general, to the nuiH' 
bci of cues lemoved 
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Conclusions 

A. Existence of visual depth discrjinination in the rat lias been 
demonstrated- The lines of evidence of such disci im in at ion arc as 
follows, 

1. The force of jumping is con elated diicctly witli the dis- 
tance to be jumped, wheie the distances arc varied in a chance Older. 
The random oidcr of distances excludes the possibility that the corre- 
lation js due to a "landom forcc-tiajiiing’^ sequence* 

2. Theic is piobably a diffcicnce m accuracy of depth dis- 
cumination between lats with pigmented eyes and laCs with albino 
cyes> the lats with pigmented eyes being lavoicd. This result ac- 
cords with a prion judgment. 

3. Change from heterogeneous to homogeneous visual back- 
ground interferes with acciuacy of jumping 

4. There is a direct relation between distance rcquiicd to be 
jumped and the degice of disinclination of the rat to jump. This 
result accoids with the finding of Waugh in the case of mice 

5 The force of jumping varies with the niimbci of visual cues 
lemoved. The greater the number of visual cues icmoved the 
greater the force of jumping. Diffciential reactions to diftcient dis- 
tances may nevertheless be maintained. 

B, Threshold of visual depth disci iniinatlon 

On an aveiage of 12 trials at each distance, foi distances in the 
neighborhood of 20 to 40 cm,, some i ats witli pigmented eyes always 
discriminate a difference of 2 cm The thicshold seems to be lower 
for rats with pigmented eyes than foi lats with albino eyes Uiidci 
the conditions of the cxpeiimentj the albinos always disci immated 
a diffeience of 4 or 5 cm, 

G, Mechanism of visual depth disci imination. 

Suggestive evidence of binocular factois is found in possible move- 
ments of convergence of the eyes, in incomplete decussation of optic 
fibers, and in the possession of a binoculai field 

Suggestive evidence of monoculai factors is found in swinging of 
the head prior to jumping. 

Change from heterogeneous to homogeneous visual backgiound by 
means of screens and dark-room contiol mtcifeics with accuiacv of 
jumping This suggests that monoculai parallax may he a factor. 

Removal of one eye interfered with depth discumination This 
indicates that binocular factors sometimes mav be important. 

Interference with identification of depth pioduccd by dcci casing 



DEPTH discrimination IN THE RAT 


159 


the intensity of illumination of the surroundings may indicate that 
aerial peispective is a factor. 

It is lilcely that both binocular and monocular cues operate in 
visual depth recognition in the case of the rat Experimental or 
operational removal of cues of either kind disrupts depth disci imina- 
tion to a degree pioportional, in general^ to the numbei of cues 
removed 

The investigations of the piesent paper are pieliininarv It is 
planned to continue with a more detailed study of visual factois and 
also of habituation. 
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LA DISCRIMINATION DE LA PROFONDEUR CHEZ LE RAT 
(R6siim£) 

Le but de cette itutlc cst de monticr dc I’iviclence de la diaciiminatlon 
visuclle de la piofondenr cbc^ le rat ct (Ptinalysci les ni^caniamea en jeii au 
moyen d’un apparcil fait pour mcsiircr la foicc nvcc laquellc iin rat saute 
d’utic corn idle J line autre corniclie On cmploic In diffcicnce dan*j In force 

dll saut comme cnteie de la difference dans la discrimination dc la pro- 

fondeiir, On a vane an hasard Ics dntanccfi A saiitcr pom eliimnci: le 

factein d'etre accoiituni6 h uiic distance donn^c On a controle les facteurs 

cn jeu dans la discrimination visiicllc dc la profoiidciii nu moyen d’^craiiSj 
d'une chambic obscuic, etc 

Conclusions* 

1 La force dii saut cst corrilAe (liicctcmcnt avec la distance qidil faut 
qiie le rat saute 

2 Les rats aux yeux piginentcs disci iminent mieux la profonndeiir que 
les lats aux yeiix albinos 

II y a line relation directe eiitrc la distance qn’il fniit saiitcr et le 
clegri ct le manque dbnclination dii rat h saiitci 

+ Plus le nombre de suggestions visuelles cnievecs esc giand, plus la 
force dll saut est giandc 

5 Les rats peiivcnt discnininci facilcmcnt line difference de 2 cm an cas 
cleg distances variant de 20 h 40 cm* 

6 On trouve de I’^yidencc de facteuis binociilancs dans tics moiivemcnts 
possibles de convergence des yeux, dans iin <tat iiicoinpletemcnt deciisse dcs 
fibres optiqucs, dans la possession d'un champ binocniniie, ct dans Tinter- 
fircnce avec la discrimination de la profondcur qunnd on cnIAve un cell 

7 On tiouve de rcvidencc de facteuis rnonociilniies dang le balanccinent 
de la tetc avant de sautei, ct dans rinteifeicncc avee Tcxatitudc dii sfiut 
quand on clinnge un fond vlsuel Wt^rogene en fond visiiel homogeiie ati 
moyen d'ccrans ct de contiolc dans line cliambre obscure Cel a indKjue que 
la parallaxe monoculnire pent etre un facteui* 

a L'mterfcience avec la disci infiination de la profondcur piodiutc au 
moyen de d^cmitre I'lntcnsite de IMlummntnui des cnviions pent indiquer 
que la perspective aenenne est un fncteur 

II est probable que les suggestions biiiocidaues ct monoculaiics LoiiLcs Ics 
deux sont en jcii dans la disc run mation visiicllc dc la piofondciii cliez le 
lat L’eiilevemcnt experimental on I’enlivcment pendant Topiration dcs 
suggestions de Tune et I’autie classe miit ^ la disci iminalion de la piofoiuleur 
a un degrA en propoition en general du nombre dcs suggestions cnievecs 

Russcll 
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DIE FAHIGKEIT DER RATTE, ZWISCHEN VERSCIIIEDENEN 
TIEFEN ZU UNTERSCHEIDEN 
(Ref e rat) 

Es vfHT das Ziel der Unteifsiichung, Beweis zii erteilen, dass Ratten 
zwischen verscluedenen Tiefen unterscheidcn Konnen, und den in Einspruch 
genoinmenen Mckamsmus zu analyzieren, mittcls eines Apparates ziir Mess- 
ung der Kraft mit der eine Ratte von emem vorstehenden Rand 711 einem 
andeien springt. Unterschiede in dei Kraft des Spnngens werdcn als Knt- 
enum der Unterschiede in der Ticfenunteischeidnng gebraucht Die 711 
uberspnngenden Distanzcn wuiden nacli Wechselfall varnrt tim den Faktoi 
der Angewohnung an emen gegebenen Abstand ausziischalten Die Be- 
stnndteile der visucllcn Tiefemmterscheidung wurdeti durcli Windschirme, 
Diinkeikammeni, ii,g w , kontiolliert 

Befiindc 

1 Die Sprungkraft stclit in dircktei Bezieliung tw dei Distanz, die die 
Ratte zu nberspringcn hat 

2 Ratten mit pigmentieiten Aiigen unterscheidcn Tiefen besser^ ala es 
Ratten mit Albinoaugcn tun 

3 Es bestcht ein dncktci ZiisamTxienliang zwischen der zu ubctspring* 
enden Distanz und dem Grad der Abiieigung dei Ratte gegen daa Spnngen, 

Jc holier die Zahl der visiieJJen Wejsungen (cu£s) die man entiernr, 
desto gigssei die Kraft des Spiungcs , 

5 Die Ratten bemeikeit Icicht emen Unteischied von 2 cm bei Ab- 
standen die zwischen 20 und 40 cm schwankem 

6 Beweisc binokuLirer Einwirkungeii werden geiunden in moglichen 
Konvergenzbewegungen der Aiigen, unvollkommenen Duichkreuzungen der 
Sehfasern (optic fibers), Beaitz eines doppelten Gcsichtsfcldesj und Storung 
der Ticfcnunterscheidung nach Bescitigung einea Aiigea, 

7 Beweise einnugigcr Einvvirkungcn werden gefunden in dem Schwingen 
dcs Kopfea voi dem Spungen, und in dci Stoning der Genaiugkeit des 
Spnngens wenn man mit Windschirmcn und DunkelkammerkontroUe den 
heteiogenen visuelien Hinteigrimd in emen homogenen veranderte Hiei^- 
durch wird angedeiitet, dass die einaugigc Parallaxe (monocular parallax) 
viclleicht eine Rolle spielt 

8 Die dureh Veimmderung der Intensitat dei Beleiichtung veruraachte 
Storung der Tiefenunterschcidung weist vielleicht daiauf hin, dass Liiftper- 
apektive (aerial perspective) vielleicht mit einwiikt 

Es ist Wahrscheinlich, dass sowolil binokularc wie monoLiilarc Weisungen 
bei tlei visuelien Tiefcnuntcrsche idling in der Ratte wirksam sind Die 
expenincntelle odei operative Beseitigung von Wcisnngen der emen oder 
der andcreo Ait stort die Tiefeminterscbeuliihg 711 einem Grade, die im 
Allgemcincn der Zahl der beseitigten Weisungen propoitionell 1 st 
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the reactions of infants to changes in the 

INTENSITY AND PITCH OF PURE TONE’^i 

Piom the Psychological Laboratory of Northwest eru UriivctsUy 


Mary Woodhull Haller 


The puipose of this experiment was to study the leactions of 
infants to changes in the intensity and pitch of pure tone. Is a 
change in the physical natuic of the stimulus, i.c, in the vibration 
rate and amplitude of the sound wave, associated with characteristic 
response from the human organism ? 

As far as the writer has been able to discover no systematic ob^ 
serviUion of the responses of infants to changes in tlie pitch and in- 
tensity in tone has been made In practically all of the hiogiapliical 
studies and in some of the laboiatory studies, however, statements are 
made as to the effect of sound on the infant. Miss Moore (17), in 
her very valuable study, The Development of the Ghildj says that it 
is difficult to judge the effect of relative intensities because it is hard 
to isolate in any complex experience the reaction to the auditory 
stimulus «ilonc She obseivcd icactioiis on subsequent days to the 
voice, to whistling, singing, sti iking of the clock, etc. Rasmussen 
(19* Vol, 1) in his Child Psychology based on obseivation of lus 
infant daughters, states that child of one month has been observed 
to show great jov over music, and that Tiedcmann^s son who had 
Iieaid the piano played for the fust time at the age of fouitcen days 
was made thereby veiy lively and happy,” D R, Major (15) tested 
his child^s reaction to auditory stimuli at the time it was twenty 
hours old by rapping violently on the bottom of a tin pan foui feet 
from the child's head, and on subsequent days by striking two books 
together, by rapping sharply witli a folded ncvvspapei, by ringing a 
bell, blowing a whistle, shaking a rattle, and clapping the hands 

•Recommended for publication by John J D, Morgan, accepted by Carl 
Minchison of the Editorial Board, and received in the Editonnl OfTice, 
February 27, 1931 

^Report of an experiment conducted in the Psychological Laboratory of 
Nortliwcstein Univeisity, The woik was done under the direction of Pio- 
feasor John J B Morgan 

Further tables and graphs arc on file In llic Graduate School of Norths 
western University 
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Dearborn (11) recorded responses from the si:xth to the sixty-sixth 
day to the ticking of a watch, the blowing of a whistle, clapping of 
hands, playing a piano, lapping on a lamp shade, and the ringing of 
alaim bell. He concludes from these obseivations that, in gen- 
eral, the infant lieard high tones better than low and that notes in 
tlie upper register caused hci to cry 

No attempt m these or in similai studies was made to contiol the 
complex factors which determine the natuie of the auditoiy response. 
The conclusions as to the cltect of auditory stimuli aie therefore 
based on an observation of responses to unlike causes The piesent 
reseaich is an attempt to deteimine what the elements in the sensory 
expenence aic and, by contiol of these dements and a manipulation 
of one, to study the effect of such a change An analysis of these 
facts together with the method of controlling them and the interpre- 
tation of the icsults is the basis of the discussion that follows. 

The expeiimcnt was caiiicd on duiing the months of Novembci 
and Dcccmbcj, 1928, and of January and Febiuaiy, 1929, with the 
cooperation of The Cradle, an adoption nuisery situated at 2049 
Ridge Avenue, Evanston, Illinois Through the courtesy of Mrs. 
Wahath of this institution we were allowed to obseive the infants 
then being cared foi 

The age of the infants used was m pait deteimined by the natuie 
of the institution which is not a maternity hospital. The majority 
of the babies bi ought in at the end of the mother's period of confine- 
ment are from ten to fourteen days old Since some of these childien 
are necessarily under close medical supeivision for the first few days 
and are frequently adopted in a few weeks, it was found most practi- 
cal to use infants not less than three weeks or more than five weeks 
old. This proved a most satisfactoiy age level, as, by preliminary 
expeument, infants younger than thiee weeks weie found to be verv 
insensitive to all stimuli, and older infants already too highly con- 
ditioned to the usual occurrences in the environment to make it pos- 
sible to eliminate the error of unconti oiled sounds elsewhere in tlie 
building. 

Nineteen white infants, all of this age that wcie available during 
these months, were obseived, some of them once and some seveial 
times Eleven of them were boys and eight wcie glils. No com- 
parison was made of sex differences, and no information could be 
secuied as to their nationality The selection was determined, then, 
solely on the basis of age and physical condition One sickly baby 
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and one boy of thice months were tested, but merely foi purposes of 
comparison, and their responses were not included m the normal 
totals 

A puie tone of a unifoim quality was produced by a two-13 
Western Electric Audiometct which was connected through a 34-A 
Western Electiic Amphfici witli a Westcin Elcctuc Loud Speaker, 
the cone of which was 25 inches in diametei. 

The pitch of the tone was contiotlcd by tin owing in the keys at 
the upper iiglit-hand coinci of the instuiment. Eight tones could be 
produced at intervals of an octave, beginning with 64 v and ending 
with 8192 V. TJic intensity of the tone was con ti oiled by means of 
a 1 evolving disc which was accurately calibrated m terms of sensa^ 
tion units, The smallest steps of increase were five sensation units 
This disc turned witliin an outer ciiclc upon which weie indicated 
the eight pitches Eitlici a sudden oi gradual tone could be secuicd 
by opeiating successively liist the disc oi the keys 

Four intensities weic used, the lowest was a medium, even tone 
ncitliei very soft nor yet loud enough to be at all unpleasant This 
tone was inci eased three times by regular intervals, indicated bv the 
calibration of the disc, to the fointh oi maximum intensity. Only 
seven pitches wcic used, as 8192 v had to he eliminated At high 
intensity this rapid vibiatiori rate caused a snapping and ciackliiig 
which gave loom foi too mucli ciioi. There is some doubt, .ilso, as 
to whether 4096 came thiough with as relatively gicat an m tensity 
as the lower pitches, It, too, was sometimes accoinpanlcd by a ciack- 
ling of the loud speaker, and it is quite possible tliat the instuiment 
was not flexible enough to repioduce peifcctlv the amplitudes of the 
intense high pitches. Certain othci cxpciimcntal difliciiltics in the 
control of the intensity and pitch should be mentioned hcie,^ 

1 The tonal quality was not always unifoim On some days 
there was a noticeable beat at the high intensity of the low pitches, 
and in the higher pitches harmonics could often be detected 

2 When changing from one intensity to anotlici, tlic giadation 
was not by sufficiently small steps to he sure that the factoi of sud- 
denness was perfectly eliminated and tlicre weic often disagiceable 
staiting and stopping noises when a change was made to oi fiom tlic 
high intensities. These difficulties wcic never peifectly oveicomc 
and were a fairly constant factor all thiough the cxpciimcnt 

P, Weiss (30) discusses the requircmcnls for contitd of auditory 
stimuli in sound experiment 
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Suddenness has been mentioned above as an expeiimental error* 
Except during the preliminary observations a sudden tone was not 
used. A rapid change in any enviionmental condition seems to be 
disturbing to infants whether it be associated with sensations of 
sound, light, temperature, piessuie, or bodily support. It was ob- 
served that sudden cessation of a sound was as distuibing as sudden 
occuirence of sound and that a light turned off or on suddenly in a 
dark room caused the infant to stait and cry This seems to be 
purely a reflex response resulting from a necessaiily quick physiologi- 
cal adjustment, Therefore, when a sudden tone is pioduccd or 
changed in intensity and pitch, it is impossible to tell to what extent 
the cliildS leaction is a response to the change in vibration rate and 
amplitude and to what extent it is due to the factor of sudden en- 
vironmental change. So, to isolate the factoi of pitch and intensity 
It was thought necessary to eliminate the inelevant and confusing 
factor of suddenness 

The decision as to how long the stimulus should continue was 
based on two consideiations 

1 We wished to observe piimanly the initial reaction and not 
the adjustmental behavior in response to the stimulus, that is, wc 
wished to eliminate learning so far as possible It was ncvei possible 
to do this entirely, as even with stimulations of short duration some 
infants rapidly adjusted to the sound situation and, though they gave 
evidences of awareness of the stimulus, their responses became less 
pronounced ® 

2 We wished to eliminate the factor of fatigue.^ In order to 
observe the effect of a variation in the stimulus it is necessary to have 
an organism wliicli is constantly at its highest point of sensitivity. 
The duration of the tone was therefore fixed at ten seconds, which 
was thouglit to be sufficient time foi the stimulus to be adequately 

"Some infants adjusted much more rapidly than others Intel esting specu- 
lations might be mode as to the relative intelligence of the children showing 
these individual differences 

^Friink A. Pattie (26) finds that there is a diminution of response to 
auditory stimulations as a result of fatigue and that thene effects are more 
pronounced and prolonged nt the high intensities and pitches lie uses a 
2A Western Electric Audiometer m his expenment and states that the 
duration of fatigue effect is about thirty seconds when the duration of the 
tone ts one nuaute The degree o£ fatigue is less with a weak than with a 
strong tone The amount of fatigue produced by a stimulus of two minutes 
is usually more than that produced by a stimulus of one minute and a 
stimulus of one minute produces more fatigue than a stimulus of 20 or 30 
seconds 



166 


JOURNAL OF GENETIC PSYCHOLOGY 


perceived In ordei to fuithcr eliminate adaptability and fatigue a 
pcuod of rest was allowed between tlic production of the sounds. 
This was fixed at from one to two minutes, but when very disturbed 
reactions were exhibited or following very liigh intensities this rest 
period was extended and the duration of the stimulus was in these 
cases sometimes slightly shortened. 

The Older m which the intensities and pitches were pioduced was 
also determined by the wish to contiol adaptability and fatigue and, 

' in addition^ to eliminate in the response the effect of the just pre- 
ceding stimulus or intensity Three stimulations weic given at each 
of the seven pitches and foi each of the four intensities, but the 
order of the intensities and pitches was varied with each trial so 
that the same pitches and the same intensities did not follow each 
other. 

The spatial relation of the vibiatuig mechanism to the subject 
was controlled by keeping the loud spcakei at a constant distance 
(5 1/2 feet) from the crib. The loud speaker was turned at a 
given angle and always placed in the same location. The observer 
stood back of the crib m such a position that she could opeiate the 
audiometer and observe the child without being in its line of vision, 
It was impossible> however, to control the infant so that the ears 
were uniformly stimulated and this is a serious source of error. A 
turning of the head to one side mav so alter the relative auditory 
impression that the sensory experience is ladically changed. This 
was most obvious to the observer who was able, even when main- 
taining the same position, to reduce the painful sensations of the 
great intensities by turning the head so that its acoustical shadow 
greatly reduced the tonal impression. In addition to this resulting 
inconstant condition of the binauial ratio, a turning of the head also 
altered the phase relations of the tone. 

A tone of a specific timbic, rate, and amplitude produced in a 
room of ceitain dimensions and contents will result in a different 
sensory impression than an identical tone produced in a different 
room. This is due in part to the variation in the reflection of the 
vibrating waves from difterent surfaces and spaces Atmospheric 
conditions, such as temperature, humidity and air prcssuie, may 
also vary the tonal quality. It was necessary, therefore, as well as 
convenient, to do the experiment in one room, A small room con- 
taining the same articles of furniture and scpaiated fiom the nursery 
by a long hall served as a laboratory No attempt was made to 
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control atmospheric conditions except to keep the doors closed and 
to regulate the temperature by small ventilators in the windows 
rather than by raising them. This served also to eliminate as far 
as possible the error of sounds produced outside the laboratory. The 
production of sounds within the laboratory was conti oiled as rigidly 
as possible Great care was taken that the movements of the ob- 
server should be reduced to the greatest possible minimum. 

If the human response to sound waves were purely tropistic our 
difficulties would be largely solved by a control of the external 
stimuli. But this is not the case. The sensory experience and the 
organic lesponse depends not solely, nor perhaps mainly, on the 
stimulus but also upon the condition of the receptive organism, be it 
amceba oi man The deaf mute is neither pleased nor disturbed by 
sound, and two subjects liaving normal and equal auditory acuity 
may be so influenced by other physiological conditions that with an 
identical stimulus the response of one may be augmented and the 
response of the other inhibited.® 

But as far as possible the physical condition of the subject was 
kept constant, as has been said , children of nearly uniform age were 
used and only those that were thriving and free from temporary 
physical disability. In addition to this, they were observed at a 
regular time in the day This was directly after the feeding at 
10 00 A»M or the one at 2 00 p m The child was at this time 
usually comfortable and relaxed. An examination of the records 
shows that some of the trials weie made on crying children, some on 
sleeping, and some on quiet, awake children The findings in each 
case were, howevci, kept separate, totaled in kind, and used for 
purposes of comparison. 

Every attempt was made to see that the infants were uniformly 
comfoi table. The clothing and bedding was always identical and 
that to which the infant was accustomed The window shades were 
drawn so that the light was not trying, and at no time was an 
artificial light used during the expeiiment 

“No tests for auditory acuity were made, and no comparisons were made 
between tlic infants’ i espouses to this unfamiliar auditory stimulus and 
their responses to auditory stimuli to which they were already conditioned 
However, during the preliminary observation it was noticed that one infant 
of four weeks responded instantly neni his feeding time to the light sound 
of the nurse’s footsteps as she came down the hall toward the room al- 
though he showed no awaieneas to sounds of great intensity of the audio- 
meter 
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The only method used to measure the effect of the stimulus on 
the infant was to observe and descube the somatic behavior which 
occuned with or directly following it* There aic certain obvious 
criticisms of this pioccduic. 

1. Auditoiy sensations arc not leceivcd alone but aic associated 
with many othci sensations received Concomitantly. We cannot be 
sure, therefore, tliat what we observe as the appaicnt effect of the 
audJtojy stimuhib is the result of it alone or, indeed, iliat tlic response 
has more than chance connection with the stimulus. 

2. The personal observation and description of the effect of the 
stimulus IS too vauable and subjective a mcasuie to be reliable The 
observer may wrongly desciibe the reaction, rending into the be- 
havior what he expects or wishes to see, oi he may misinterpret it 
for other reasons. 

3. The inference that ceitain reRex acts are indicative of dis- 
comfort or comfort may be wrong. 

In answer to these criticisms it may be said: 

1 If we find undei controlled conditions that in response to a 
given stimulus a similar leaction tends to recur with very great 
frequency we may be fairly certain that there is more than chance 
relation between them. 

2. It is possible with adults to get a more accurate and objective 
measure of their emotional reactions by the use of instillments. But 
the extreme sanitary piccautions taken with infants in institutions 
makes It impossible to handle them promiscuously, and it is further- 
more very piobablc that the use of measuring apparatus would in 
itself be so disturbing a factor that it would introduce moic error 
than resulted from a pcisonal misinterpretation of the beliavioi In 
order to avoid being unduly influenced by the results of individual 
expeiiments, no records wcic totaled or comparisons made until the 
period of experimentation was over. 

3. As to the last criticism, only those reflex acts which were ob- 
jective expressions of feeling were recorded as disturbing or soothing 
It has been for so long observed that certain somatic behavior is 
associated both in man and animal with comfort and discomfort that 
we feel justified in interpreting the more obvious responses as an 
expression of those states in infants.® 

But let it be here clearly understood that absolutely no assump- 

^See Cnle (5, Chapa 7 anti 8) and Darwin (6) 
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tion was made as to the emotional meaning of these reactions to the 
child. The emotions such as fear, anger, and love we take to be 
complex integrations of the immediate organic response to the stimu- 
lus plus remembered past experiences. They involve not only the 
present experience but also the memory of a past effect. We are 
accustomed to reason through analogy that because flushing, starting, 
or crying is an accompaniment of the emotional state of fear or anger 
m the adult, it is an indication of a similar emotional state in the 
infant."^ This is a dangerous procedure and without doubt often 
wrongly ascribes to the newborn complex emotional experiences which 
can only be had as a result of conditioning. 

All observers of young infants seem to jigree that at birth and 
during the early months the pain-cxpressing appaiatus is more highly 
developed than the pleasure King (14, p, 59) says that the child 
has at birth a small number of motor coordinations and in these the 
tensions resulting from an unwonted or strong stimulus arc apt to 
find easiest relief. Miss Moore (17, pp 37-42) finds that during the 
early weeks of life the facial expression varies greatly as a result of 
spontaneous movements of the muscles of the face, The method of 
expressing displeasure, discomfort, and pain seems to be perfected 
at birth, but the method of expressing pleasure appears later and 
undergoes many transformations only becoming clearly defined with 
the dawning of intelligence. D. R Major (15, pp. 72-117) states 
that the infant at birth shows active signs of discomfort but that 
expressions of comfoit and well-being are mild and unnoticeable 
'‘since it is more important for biological reasons to express un- 
pleasant than pleasant states.” 

This was also true of the infants studied m this experiment, There 
were many varieties of behavior which were interpreted as positive 
signs of discomfort, but the response which indicated pleasure con- 
sisted almost entirely in a mere cessation of motor activity. Crying, 
if present, diminished or stopped, there was less motion of the arras 

■^The fitntement that infants "fear loud sounds*^ is frequently made by 
psychologists and almost invariably occurs in articles by laymen Dr W 
A Evans in Chicago Daily Tribune, March 31, 1929, discusses the relation 
of the infants' fear of sounds to their health and states that the fe.nr re- 
actions induced by sounds cause harmful physiological changes particularly 
of the autonomic processes These are evidenced by an increase m muscle 
tension, change in blood preasure, diminution of the flow of digestive jmees, 
secretion of the suprarenal glands, etc In this and similar articles the 
assumption is that the infant is “afraid of the auditory stimulus" and that 
the emotion of fear brings about the autonomic responses described 
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and legSj the muscles of the face became relaxed, there was no tend- 
ency to (lush, the respiration became even and slow, the eyelids 
trembled and drooped, and sleep sometimes followed. Three babies 
smiled, This seemed to be a purely reflex act occuiring with two 
individuals at tones of high pitch aiul intensity. 1 lie same type of 
fleeting smile may be elicited Avhen an infant's face is gently touched 
or stroked with a finger and may have been similarly caused here 
by the impact of the vibrating aii waves on the face. It was per- 
haps inaccuiate to desciibc it as an indic«\tion of pleasure How- 
ever, since it was not accompanied oi followed by any signs of dis- 
comfort it was so recoidcd three times. One other positive expres- 
sion of pleasure which occurred maikedly in two cases was what 
might be called the listening attitude This was most pronounced 
in the case of a four-wecks-old girl. She Avas a very Avell-nourishcd 
and healthy baby, said to be the chdd of musical paicnts. Whether 
because of greater sensitivity to sound, greater alertness, or for some 
other cause, she seemed to be much moic aware of tlie auditory 
stimuli than were any of the other infants observed. During all of 
the medium intensities of all pitclics she opened hci eyes very wide 
and turned her head towau! the source of tlie sound There was a 
lightening and relaxation of the facial muscles wliich goes with what 
Ave think of as a pleased expicssion During this all motor activity 
ceased. This pronounced listening attitude and expression of pleas- 
ure occurred once more in the case of a four-weeks-old boy during 
tones of sixty-foui vibiations This infant seemed also to be very 
alert and sensitive to {ill external stimuli He smiled Avlieti spoken 
to, followed with his eye the moving finger, and turned his head 
toward the source of sound This response occurred occasionally 
in other records but never so positively or continuously as in these 
two, It may be that these infants were showing a later development 
of the pleasure expression because of greater mental maturity. 

If the stimulus, as far as could be told, failed to affect the child, 
that is, if it caused no evident change in its activity or expression, 
the response was considered negative Without doubt many of these 
stimuli may have been soothing or disturbing and may have occa- 
sioned positive physiological changes in the infant which influenced 
the character of its reactions to latci stimuli. But, without the evi- 
dences of overt behavior, there was no justification for interpreting 
them otherwise 

As has been said above, there were many ways in which discomfort 
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was expressed The least of these was perhaps the slight stait in- 
volving a flexion or extension of one or more of the limbs. If the 
stimulus was more disturbing, this activity became more geneial, 
involving all of the muscular cooidmations then achieved- The 
child which had been lam on its back at the beginning rapidly and 
violently extended and flexed its limbs and also moved the arms at 
the shoulder, waving them rapidly and aimlessly about These in- 
fants were still too young to tuin or raise the trunk and there were 
no motions of the head except for an occasional turning of it from 
side to side In addition to these random movements, there was a 
tendency to ciy, This varied from a trembling or a curling of the 
lower lip and a di awing down of tlic corners of the mouth to slight 
momentary or violent and continued ciying Witli this last response 
the lespnation was always increased However, increased respira- 
tion, flushing^ knitting of the brows, and othei accompaniments of 
crying often occuned alone and were always interpreted as signs of 
discomfort Four sleeping infants showed a peculiar squirming or 
writhing response, involving, lather than lustly kicking, a sort of 
circular motion of the shoulders and a sideways movement of the 
trunk at the waist Two other sleeping infants, when stimulated 
with high intensities at 2048 v, shuddered as one does at cold, and 
with one of these the shuddeiing was invariably accompanied by a 
chattering of the jaw. This was the only child who thus responded. 
It sometimes happened that there was an expression of pain without 
any othei signs of disturbance There were horizontal wrinkles in 
the brow and the inner corners of the cvebiows were raised-® The 
mouth was drawn down and the face looked old and tense. One 
child also blinked its eyelids while contracting the facial muscles as 
though a blow were being directed toward it or a bright light were 
shining in its eyes. There was very frequently a great increase in 
the reflex sucking motions as the disturbance increased and an attempt 
to get the hand to the mouth.® 

®F H Allport perfectly describes this expression in his Social Psychology 
(4, p 204). 

"Infants of this age are still usually unable to inhibit the random motions 
of the arms and though obviously satisfied when the thumb by chance enters 
the mouth cannot keep it there when excited by intense stimuli It is an 
interesting example of a yet imperfect attempt to inhibit one response in 
favor of a desired one They varied considerably in this ability to inhibit 
reactions, some responding mechanically and invariably to each auditory 
stimulus, others even at the second occasion of the sound checking or stop- 
ping their reaction 
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All the behavior which has here been described as a response to 
auditory stimuli w^as no different in kind than the behavior which 
occurred in response to other stimu II TJic child showed just the 
same type of distuibed i espouses Avhen its bed covering was too 
tightly tucked in, or when it was hungry or in pain, and it quieted 
or went to sleep in exactly the same way when it was patted or fed. 
The degree of the response also seemed to be definitely related to the 
intensity of the auditory stimulus and it very rarely peisistcd after 
the cessation of the tone. 

Results 

TJie nature of each response at each intensity and pitch was re- 
corded as follows 

d- indicated slight discomfoit 
d indicated definite discomfort. 

- indicated no icsponsc, 
s indicated comfort, 

These responses were recorded on individual record charts which 
indicated also: 

1 The name and age of the infant 

2. Time of day. 

3, Condition of the infant (ciying, sleeping, awake). 

4 Duration of the stimulus. 


Summary of Data 

Dut niton Record f 

Sleeping infant^* U 

Quiet, awake 10 

Crying g 

Total 29 

Durotfon 2' 

Sleeping infant;^ 3 

Crying 1 

Whole nuraerv I 

Total 5 

No, of hifants tested 

Boys X X 

Girls 8 

Total 19 

Records totaled and gtaphed 

Sleeping infants 10 

Crying 6 

Qirnst aw«ikc g 


Total 


24 
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Responses observed 

In 2+ normal records 2520 

In 10 records not included 749 


Total 3269 


TABLE 1 



Stimuli 

%- 

%d 


Total % 

Asleep 

1148 

71 9 

26 6 

1 5 

100 

Crying 

616 

547 

19 5 

25 8 

100 

Awake 

784 

52 6 

27 8 

19.6 

100 


Effect of Physiological Conditioiis on Reactions Table 1 indicates 
that the natuie of the response varies with the physiological condition 
of the subject. Of 1148 stimulations that were given to sleeping 
children, 71,9% of the responses were negative. Of the 616 stimu- 
lations given to crying children, 54 7% were negative. Of the 784 
stimulations given to children who were quiet and awake, 52 6% 
were negative This means that stimulations of like intensity and 
pitch are not always equally perceived 

A comparison of the disturbed responses in tlie tliiee conditions 
indicates that there will be less evidence of disturbance while the 
child IS crying than while he is asleep or quiet and awake. This is 
due in part to a probable misintcipietation of the behavior following 
the stimulus, for it is very difficult, first, to tell when a child is 
crying whether his continued ciying is due to the auditory stimulus 
or to an earlier stimulus which occasioned the original disturbance, 
and, secondly, to judge whether or not the crjnng is augmented 

In contrast, when the child is crying the effect of quieting stimuli 
IS very evident The cessation of motion and crying is a more ob- 
vious quieted reaction than the mcie absence of disturbance which 
may result from a pleasing stimulus when the child is asleep or quiet 
The crying child also tends to be quieted by veiy intense stimuli 
which would oidinarily be disturbing, and this, in its turn, inci eases 
the number of r-responses 

“A sickly baby who was m consideiablc bodily discomfort and cried 
constantly from pnm was tested to compare her reactions to the normal 
sample She paid very little attention to the low intensity but was in- 
stantly quieted by the high intensities and pitches and went to sleep during 
them, crying as soon as they ceased The auditory stimulus which would 
have been disturbing to a normal baby was soothing m contrast to the pain 
stimulus over which it was temporarily prepotent Preyer caused the 
auditory reflets in ncwboi n guinea pigs to be inhibited by pinching the 
earf sharply 
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Likewise, the sleeping child who is at the highest point of the 
soothed reaction shows no variation in his behavior when a soothing 
stimulus is given The 1.5% of ^-reactions that aic recorded m the 
sleeping column occurred wlien the child was sleeping restlessly and 
quieted at the occasion of the stimulus. 

A consideiation of all the factors that tiifect the iiiclividuars de- 
gree of sensitivity to a stimulus is not within the scope of so brief 
a study, but u should be constantly borne in mind that the result 
produced and rccoided must be interpreted in i elation to the condi- 
tion of the infantas responding. 

d-res ponses. There is a steady increase in the percentage of the 
disturbed reactions with an incieasc in the intensity of the stimulus. 
At a maximum intensity the ^-responses ate seven times as frequent 
as at the lowest intensity, When the child is crying the d-responscs 
are six times as frequent at the highest as at the lowest intensity 

s-fespo?ises. There arc practically no espouses when the child 
IS sleeping. The greatest number of ^-responses occur when the 
child is crying, and they remain practically constant with a very 
slight increase for the high intensities, The second intensity is the 
most pleasing when the child is awake and quiet. The r-reactions 
dimmish as the intensity increases but are practically the same in 
frequency at the highest as at the lowest intensity. 

Ratio between s- and d-i eaciions* At the low intensities when 
the child IS crying the ^-responses aic five times as fiequent as the 
rf-responsEs, This ratio between the s- and ^/-responses changes as 
the intensity increases so that at the greatest intensity the j-responses 

TABLE 2 (Figure 1) 

Showing the Efibct or thb CiiANcn in Intfnsity in a Tone or 10" 
Duration, Pitch Constant 

Like reactions to all stimuli of n given intensity are combined without 
regard to pitch. The numerical totals in each ease arc 
changed to percentiles 

(t b t 

Asleep — ID eases Crying— 6 eases Awake — S cases 

287 atimiili at 15+ stimuli at 196 stimuli at 

each intensity each intensity eacli intensity 

Intensity 9^ d j d s d * s 

Medium 91 6 7.1 1 3 69,5 5 2 25 3 80 1 S 1 14 8 

710% 75.2 217 3 1 50 4 18 2 21.4 63 3 10 2 26 5 

+ 10% 64 2 35.1 ,7 48 0 24.0 28.0 48 0 31.6 20.4 

MaTtimum 56 8 42 5 7 40 9 30,5 28 6 18 9 64.3 16 8 
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FIGURE 1 

Effect of Change in Intensity or Pure Tone of Ten Seconds’ Duration 
(Pitch Constant) 

which have remained constant aie slightly less frequent than the 
increasing responses. At the second intensity when the child was 
awake and quiet the ^-response was twice as frequent as the ^-re- 
sponse. After this the number of a - responses declined as the ^f-re- 
sponses increased so that at the maximum intensity the ^f-responses 
were four times as frequent as the r-responses. 

Figure 1 is a graphic representation of Table 2. 
d-ieociions In by and c the smallest number of disturbed re- 
actions occurs at 64 v The number of disturbed reactions increases 





176 


JOURNAL OF GENCTIC PSYCHOLOGY 



FIGURE 2 

Effect of Change in Pitch, Ten Seconds’ Duration 
(Intknsitv Constant) 
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TABLE 3 (Figure 2) 

Showing the Ei-fect or the Change in Pitch in a Tone or 10" Duration, 
Intensity Constant 

Like reactions to all sHmuli of a given pitch are combined without regard 
to intensity, The numerical totals in each case are changed to percentiles 



a 

b 

c 


Asleep — 10 cases 

Crying — 6 cases 

Awake — S cases 


164' siimiili at 

88 stimuli at 

125 stimuli at 


each pitch 

each pitch 

each pitch 

Pltcll 

d J 

d s 

% — d s 



V, 

85 4- 

10 9 

3 7 

4*1-3 

1 1 

54 6 

49 1 

U 6 

39 3 

12S 

V 

76.2 

22 0 

1 8 

421 

13 6 

44 3 

50 0 

29 5 

20.5 

256 

V. 

71 3 

27 5 

12 

37.5 

27.3 

35 2 

563 

18,7 

25 0 

512 


71 3 

28 1 

.6 

63 6 

23 9 

12 5 

54 5 

33 0 

12 5 

102+ 

V 

62 2 

38 8 

00 

56 8 

29.5 

13 7 

50 0 

4+6 

54 

2018 

V 

59 8 

38 4 

1 8 

59 1 

29 5 

114 

45.5 

+8 2 

63 

409fi 

V 

76 8 

22 0 

1.2 

73 9 

17 0 

9 1 

68,8 

18 7 

12 5 


the vibration latc increases up to 1024 In a and b it remains 
constant till 2048 v In c the percentage of ^-reactions increases 
again at 2048. In all three records there is a sudden decline in the 
percentage of disturbed responses at 4096 v., and in each record 
there is a corresponding increase in the percentage of negative re- 
sponses at this pitch 

s-teacitons* In and c the greatest number of j-reactfons oc- 
curs at 64 V, and declines in frequency as the vibration rate in- 
creases. In c theie is a very slight rise in the percentage of ^-reac- 
tions at 4096 v 

Ratio between s and d, WhiEc there are three times as many 
d- as 5-reactions at 64 v ^ at 2048 theic are 38 times as many d- as 
j- reactions {s- negligible in this record) There are 54 times as 
many s- as there are ^/-leactiotis at 64 v, but at 512 v the rZ-ieac- 
tions become almost twice as frequent as the j-reactions, and at 2048 
the ^/-icactions are approximately 2j4 times as great as the 5 -reac- 
tions While at a tone of 64 v. the 5-reactions are over three times 
as frequent as the ^/-reactions at 2048, tlie point of Jiighest disturb- 
ance, the d-ieactions are eight times as frequent as the y-rcactions 
In all these rccoids, in spite of the decline in disturbing reactions 
at 4096, this pitch ts more disturbing than a tone of 64 v 

Figure 2 is a graphic representation of the above. 

Conclusions 

1 Pure tones of great intensity are more disturbing to infants 
than arc pure tones of low in tensity. 
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2 Pure tones of a higli vibration late are more disturbing to 
infants than are pure tones of a low vibration rate. 

a» When the duration of the tone is lengtliened it is more dif^ 
ficult for infants to adjust to pure tones of liigli intensity and a Idgh 
vibration rate than it is foi them to adjust to piiic tones of high inten- 
sity and a low vibiation latc. 

3. Young infants show more positive and varied expressions of 
discomfort than of comfort in lesponse to auditory stimuli. 

4. The effect of an auditory stimulus on an infant depends 
upon its physiological condition, ,iiid upon all other concomitant 
internal and external stimuli. 

5 The icactions of joung inf«ants to auditory stimuli aie reflex, 
undifferentiated responses which arc definitely related to the in- 
tensity of the stimulus, and do not usually persist aftci the removal 
of the stimulus, 

a There is no reason to suppose that these icactions are 
caused by the emotion of fear. 
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LES Rl5;ACTrONS DES ENFANTS AUX CIIANGEMENTS DANS 
L’lNTENSITlS ET LA HAUTEUR DU TON PUR 

(Rdsumc) 

On a faitc cettc exp^ricarc dnns Ic but tPdtiulicr sysl^jiiatKiucment et dans 
dcs conditions controldca Ics premieres reactions clcs ciif.'inla aux change- 
merits dans I*lntcnsit6 et la liniiteiir du Ion pin. On a observe 19 enfants 
dc lacc blanche en bonne sani^ dc liois ^ cinri semainea On a prodmt 
une ton pin dhinq quality tinifomie A 4 degr^s cl’inansitd et A 7 hauteurs. 
On a ^vit^ la production ct In cessation soudaiiics dii son, ainsi que les clletg 
de fatigue ct (rappicnlissage On a observe ct notd Ic comportement somath 
que qui a eu lieu avec le atiniiiliis on dircctement aprfis On conclqt que les 
tons purs de grande intcnsite et dc courte durie enniiient plus les enfant? 
qiic ceux de petite intenaitd, ceux d’unc grande vitcssq dc vibration ennuient 
plus que ceux d’unc petite vitesac, Ics cnfnnts montrent des expressions plus 
positives et vari6es d’ennui que de plaisir cn reponse aux stimuli audiiifs; 
I^efFet d’un stimiilua Quditif sni un enfant depend dc sa condition physiologl- 
que ct de tous les autres stimuli concomitnnts internes et externes, les 
reactions dcs jeunes cnfnnts aux stimuli auditifs^ sent (lea r^ponsca r6[lexea 
non dinf^rcnciccs Icsqiiclles ont rapport d^finl A Pintcnsit^ du stimulus RIen 
nc nous fait supposcr que cca reactions soient cnusAcs par Pcmotion dc peur, 

Hauer 


DIE REAKTIONEN VON SAUGLINGEN AUF ANDERUNGEN AN 
DER INTENSITAT UND HOIIE REINER TONE 
(Referut) 

Daa Ziel dieser Untersucluing war, syatcmatlscli und iintcr kontrollierten 
Bedingiiugen die Anfangsreaktioncn von Siluglingcn aiif Anderungen an dcr 
Intensitat und Hdhe von rcinen Tonen ?u erfoischcii , Es wiirdcn ncunzehn 
gesiinde weisse Snuglinge im Alter von dici hia fiinf Woehen bcobachtet. 
Reinc Tone von vier vcrscliicdcncn Intcnsiutsstnrkcn und sieben verschie- 
denen Hohen wurdeii gcaussert Flotzlichc Lautc und plotzbches Aufhorcn 
des Lauies vvurden vermicden, v/ie cbenfnils die Wirkung dci Ermiidiing 
und cles Lernens Die somatische Tatigkcit die ziisamincn mit odcr sofort 
nach dem Reize ataitfand, wiirdc bcobaclitet und notiert Man fand, dass 
reine Tone von starker Intensitat und kuiyom Daiicr auf SiUiglingc storender 
cinwirken, als Tone von gciinger Intensitat, Tone mit raschen Schwingungcn 
(high vibration rale) wiikcn stoicndcr als die mit langsamcn Schwingungen 
(low vjbration rate) , die SauElmgc clrucktcn in ihren Reaktionen auf nudb 
tive xeize mehr positiv und manmgfnltigcr Unbeliagcn ah Bchagen aus, 
die Euvirkung eines auditiven Rei/es auf cinen Saugling ist von acinem 
physiologischen Zustand und von alien andcren mitwii kenden inncren und 
ausseren Reizen abhangig, die Kenktionen von Sauglingcn auf auditive 
Rclze sind reflexive, undincrcnziertc Erwlderungcn die in bestimmtem 
Zusammenhang stchcji mit dcr Intensitat des Rcizcs, Ea leigt kcin Grund 
vor, diese Reaktionen als diirch den Gcmiitazusland dcr Angst bcdingt zu 
betrachen. 


IlAIUR 



AN UNUSUAL OPPORTUNITY TO INVESTIGATE THE 
PSYCHOLOGY OF LANGUAGE^ 

From Louisi^fin State Utiiversiiy 


C H Bean 


A new approach to the investigation of the psychology of language 
IS supplied by this case> a child who was bom blind and gained ade- 
quate sight, thiough opciations, during the early stages of speech 
learning 

Lack of vision was due to congenital cataracts. Only enough light 
reached the retinae around the opaque cores of the lenses foi his 
eyes to turn icflexively to its souice. Before the pair of very suc- 
cessful operations at the age of 16 months, all the usual baby-like 
absorption in the colorful, moving, exciting complexity of the visual 
woild was excluded But this limitation pi od need in L*s behavior 
a correspondingly larger amount of reaction to the great realm of 
sounds and their limitless combinations of qualities. This exaggerated 
interest in sounds as he heard and reproduced them was diminished 
for a brief period when sight first became possible, but soon resumed 
the dominant role, with the new interest, the world of light, as its 
able assistant. Every new thing that sight put into his hand was re- 
peatedly drummed against another object or the floor and gleefully 
listened to, and its name was latei added proudly to his vocabulary. 

Subsequent manifestation of native talent in music, later rated very 
high by his music teachers, may have been an additional factor in * 
his early pi ogress m language Seashore tests, given at 11 years of 
age, placed him in the highest percentile rank in pitch, melody, har- 
mony, and memory, and in the next to the highest in ihythm. All 
these unusual factois combined to make stages in language leainmg 
mucli more pronounced and isolable for study than in other cases. 

The evidence in this investigation consists of records made daily 
during his first four years, and frequent records thereafter to his 
twentieth year Degrees of certainty were indicated in all the notes 
Although attention was not given to language data alone, it was 

^Accepted for publication by Carl Murchiaon of the Editonnl Board, and 
received in the Editorial Office, October 29, 1930 
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hmited to the obscivation of the types of behavior directly affected 
by the temporary absence of sight and by its subsequent presence 
The thorougliness of observation that this restriction of the field 
made possible is in a measiue evident in the abundance of the out- 
line notes, which, in that biief foim, would cover about nine hundred 
printed pages. 

After his operations, when the charm and novelty of the visual 
world had worn off, his habit of attending to the othci kinds of sen- 
sation than visual made L satisfied witli any visual impressions that 
were just sufficient to signify that the object present was of an old 
or of a new kind, or with no visual impression at all. Nevertheless, 
he insisted upon the pronunciation of its name The effect of defi- 
ciency in sight, therefore, upon L*s ability to express himself, as the 
details of this article will show, was not only tempo raiy retardation 
of his manual skills, but also, in compensation for tliis lack, the 
acquisition of marked efficiency in auditory perception and vocal ex- 
pression. 

After his tlurd month, L, like other children, found no other play- 
thing so interesting or so capable of varied use as his own voice. 
Limited in most of the other forms of infant play, L imitated a count- 
less number of the sounds that he heard Many persons, even parents 
of children of L^s age, expressed astonishment at the range and the 
individuality of his repertoire of mimicking noises and the close re- 
semblance to their original sounds. Fie never said “bow-wow” or 
“moo'^ or “cock-Q-doodle-doo,” but made more exact facsimiles of 
the animal noises that these conventionalized foims aim to represent 
If he had learned to creep and to walk before he could sec, lie could 
not have spared the time and energy from those employments to 
learn this long list of cries of birds and animals, roaring of storms, 
the racket of modern vehicles, and other city clatter , 

Sound had such a large place in L’s mental life, and the notes 
were sufficiently complete that it may well be expected that his case 
will throw a strong light upon the psychology of language and there- 
fore upon the teaching of language arts Theories of language agree 
that an individual's speech has its beginnings in the vocalizations of 
infancy, but these sources have not been sufficiently analyzed. Preyer 
advocated the doctrine that words are the lineal descendants of prim- 
ordial babblings Sully believes that speech has its origin more largely 
in the happy, cooing, song-like sounds of babyhood. According to 
the interjection theory, the cries that manifest emotions in animals, 



PSYCHOLOGY OF LANGUAGE 


183 


in primitive man, and m infants become associated with the ideas that 
are kindred to these emotions. Kirkpatrick says, 

“At first the child has no cry except for pain, and little or no 
variation in its cry to express different kinds of pain Soon, 
however, the cry of anger or the wail of disappointment is dif- 
ferentiated from the cry of physical pain At about the same 
time or a little later, other cries, screams, gurglings and cooings 
suggestive of energy or of pleasurable contentment are made” 

(3, pp. 248 ff). 

My notes contain evidence that each of these views is but a partial 
truth, No less th«in 19 of L*s sounds and combinations of sounds 
were linked each with its large group of closely resembling situations 
fiom the time of their fiist appearance. Even more significant is 
tlic fact that several of these connections were cleaily evident within 
a few hours and even a few minutes after birth, too early for any 
one of them to have been the result of experience For example, 
there was one cry, a combination of short « and shoit “uaa, uaa, 
uaaaa,** that accompanied hunger, fatigue, and all other uncomfort- 
able situations and another cry, a union of short a and long "aeeee,** 
coincident with unquestionable causes of pain. 'When he was 3 months 
and 2 weeks old m was pronounced with perfect distinctness, fol- 
lowed by in a new cry, “mmuh, mmmmmmuh,” uttered when 
persistent appeals brought no food. In Ins case, as m that of two 
other infants that I studied, this combination of sounds, this innate 
accompaniment of dissatisfaction, disappointment, and distress de- 
veloped gradually through the consequence that often followed this 
cry into associations with mother, tliat faithful reliever of every dis- 
comfort, satisfier of all dissatisfactions The cry, ‘^uaa uaa uaaa,” 
mentioned above, was the earliest that was observed to become modi- 
fied into two cries (third day). He was so weaiy that day that the 
cry sounded like *w w waa,” and was followed by provisions made 
for rest. Tins cry thus became differentiated gradually from the 
other cry, which was followed usually by the supplying of food. At 
2 months 1 week 4 days, while happily amusing Inmself with a sing- 
song, approaching hunger drifted him into the hunger cry. There- 
after a sing-song hunger cry replaced the usual cry of hunger This 
left the other baby annoyances with *'uaa uaa uaaaa'* as their un- 
altered call Many sounds originated in like manner from the 19 
primary ones. 

At first all sounds, except perhaps some grunts and clicks, even 
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those of crying and of fretting, were vowels, because the only organs 
used were the vocal cords and the open mouth cavity. With the ex 
ception of the scmi-obstructed cry of fatigue mentioned above, no 
definite consonant appeared until the last week of the third month, 
when he was heard in an unmistakable “ha lia“ of laughtci. The 
remaining consonants followed each otiicj in slow succession, T 
was sounded for the first time at 6 months 3 weeks, p and /(-at 7 
months, ^ at 7 months 2 weeks, and 7/ at 10 months These obser- 
vations wcie verified by the fact that, when a consonant put in its 
appeal ance, it reappeared almost hourly. 

The record of L*s earliest grunts and clicks is not very abundant, 
but limited eailv data and more abundant dat^a rccoidcd later indi- 
cate that many of the sounds wcic made while he was fietting and 
few while he was jo5^ously Imppy. By the middle of the fifth month 
he liad an astonishingly large vocabulary of clicks, gurgles, and grunts 
A note was made at 6 months 3 weeks of his grunting, gurgling, gig- 
gling, and displaying other vocal and motor signs of happiness while 
an clcctnc light was repeatedly turned oft and on, and a few days 
later he giuntcd and occasionally clicked whenever he wislied this 
process to be repeated At 5 months 2 weeks, if his father failed to 
play with him as soon as he came home fiom work, L made fretting, 
sputtering, and giunting sounds. At 6 months 1 week he had the 
habit of sniffling and rattling his bed, sounds that had awakened his 
parents and brought them to him This last case and many others m 
which grunts and clicks and other sounds were associated with speci- 
fic results that they brought about may serve as an illustration of the 
manner in which the simplest natural sounds and movements be- 
come means of expression. As early as 4 months 2 weeks, when Ins 
efforts to regain possession of an object that bad slipped from his 
grasp made him grunt, and the object wiis promptly replaced in his 
hand, the reaching and grunting, louder and louder grunting, was 
repeated after the object had been allowed to slip again and again 
Likewise, when fretting, apparently weary of being in his cab (5 
months 1 week), he raised his body as high as he could with Ins 
heels and elbows resting on the cab and accompanied this effort with 
a guttural squeal, probably the only vocal utterance that was possible 
while in that position. The relief that was promptly supplied fixed 
this sound as tlxc habitual symptom of uncomf or tabicness of posture, 
and later it became the symptom of ennui with any experience In 
this manner each grunt and click that was retained tcmpoiarily or 
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permanently became at first the symptom, rather than the expression, 
of the presence of the need for which this symptom usually brought 
satisfaction Through similar processes, accidental and natural move- 
ments of the face became mere manifestations, and subsequently be- 
came expressions of his feelings and emotions. 

Young children smile rather early, as did Major’s (4) at 3 months 
2 weeks L’s smiles were at first homely smii kings, but were always 
immediate accompaniments of satisfaction after a high degree of pliy- 
sical discomfort His first smile of this sort was seen on the second 
day of his third week, and smiles became increasingly frequent, more 
easily induced, and more atti active. He could not imitate smiles 
because he could not see At 2 months 1 week, for example, he 
smiled broadly when his hand was patted, and closed, then opened 
the hand each time for a repetition of the pleasing contact. An in- 
teresting sound brought the smile response at 2 months 2 weeks 
Smiles were piesent on many, many sorts of liappy occasions duiing 
the first two years When two callers departed and his mother 
could be free to manifest an interest in him (5 months 1 week) , when 
her songs began, or when she cnteicd upon the last especially rhyth- 
mic line of each stanza (5 months 3 weeks), when electric lights were 
snapped on or off, or later when we imitated his sounds, the smiles 
were sure to come However, during the last two weeks of his third 
month and first two weeks of his fouith month, owing to illness and 
subsequent low vitality, smiles were entirely absent. But he no sooner 
recoveied his usual vigor than the smiles returned But when L 
first became able to sec, he was too busy connecting the now visible 
world with his alieady complex, familiar world of auditory, motor, 
and contact senses to pay enough attention to faces to learn to respond 
to smiles with smiles It seemed that the non-human cnviionmcnt 
which was absorbing his attention pi evoked smiles too seldom to keep 
their instinctive inclination active, toi his smiles and laughter almost 
ceased By all manner of eftorts that could be devised, his paients 
multiplied Ins pleasant expeiiences, especially with people, and pci- 
manently revived the smiling, laughing, joyous part of his nature. 

Even though little children, like young animals, instinctively seek 
bodily contact with their kind, in children kissing is undoubtedly a 
pure acquisition. The pleasures derived from contact, however, 
made L, like other childien, desire to be embiaced and less and less 
unwilling to endure being kissed Finally, with the addition of play- 
fulness in the process, he developed these movements into manifesta- 
tions of joyous aftection by the time he was 3 years old 
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There is not much evidence to show how shaking of the licad in 
negation, or how nodding in affiimntion, are learned When L was 
7 months old he began to move his head from side to side in refusing 
food offered him Occasionally, in order to emphasize his refusal, 
he uttered a gi unting sound with each movement of the head. Tliis 
sound developed early into ^*liuh-uli.” We had carefully avoided all 
opportunity for him to learn this negative sound by imitation It is 
said that some children seem to have learned to nod by reaching foi 
food with the mouth This was less possible foi L, because he never 
looked for the appioacli of the bottle or the spoon, and opened his 
mouth only after it has been touched, a habit learned before sight was 
made possible This belated his affirmative nod until his nineteenth 
month when he was taught it by a friend 

In the same manner that the pulling at the clothing of an adult 
in the desire to be lifted up becomes reaching, and becomes beckon- 
ing and gesturing in most children when the adult is somewhat far- 
ther away, so the opposite gestures and the clicks and grunts that 
accompany disgust grew in L much more evidently out of the act of 
pushing things away than out of the facial attitudes accompanying 
the ejection of disgusting substances from the mouth 

L’s reliefs, satisfactions, and joys did not begin to be accompanied 
by sounds until he was 2 months 1 week 6 days old. He then uttered 
the long 00 and short n vowels, “oo u,” frequently when his wants 
had just been satisfied. His first laughter, an unmistakable ‘‘ha ha,*’ 
refened to above as the first sound containing a consonant, occurred 
at 2 months 3 weeks when his mother was singing while bathing him 
Laughter increased m fiequeiicy from that date to 3 months 3 weeks 
when It was modified by the greater heartiness with which he laughed 
Into ^‘lia ha ha uh” (inhaling on uli). 

There was a clear-cut manner in this child*s transitions fiom the 
single type of shiiek, that is, the baby*s spontaneous vocalization with 
all manner of pains, from the one wail that onginallv accompanies 
discomfort of every conceivable origin, from the smile and the ha-ha 
that are the indubitable symptoms that all is well, to the several pain 
screams, to the differentiated wails that serve the parents as dues 
to the specific causes of discomfort, and also to the vaiied smiles and 
grins, the ha-has, he-he^s, lto-ho*s, giggles, and squeals of delight that 
arc evidences of multiplying forms of mirthful emotions. Careful 
observation of several other childien, in tlie light of these evidences 
from one child, justified the belief that, although temporary blindness 
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liad made the steps in his vocal language more pronounced than theirs^ 
neverthelesSj his progress was like theirs in every other respect This 
breaking‘up of single forms of behavior into many, and the fixing of 
each as a symptom of a need that requires and gains the proper kind 
of response from parents is doubtless the method by which all normal 
childhood diffeientiatcs simultaneously its mental life and the funda- 
mental sounds and gestures of its language 

Thus, as experiences multiplied, special vocal responses to these ex- 
periences became moie frequent Because L was limited largely to 
a world of sound during liis earliest months, he paid more attention 
to sounds than other children with their multitudes of visual interests 
Whenever the noisy city enviionment in which he lived failed to en- 
tertain him with novel expeuences or sounds intrinsically pleasing, 
as music, or noises tliat were interesting because of their former 
relations to him, he occupied himself with haphazard vocalizations or 
playfully lehearsed one aftei another of his most recent vocal ac- 
complishments A nasal u prolonged and then abbreviated (5 months 
2 weeks), pp, purely asperate (6 months 2 weeks), *Ma-de-da-di-ga- 
go-di-da^^ (7 months 3 weeks) are types of sounds that he practiced 
The desire for social approval is the strongest inducement for a 
baby to repeat a sound until it becomes a part of his permanent lepei- 
toire Children try to attract attention, even before the middle of the 
first year, by every means available, by their voices, by their smiles, 
and by facial and bodily antics. Later they practice skills of all sorts 
for no othei purpose than that of making a social appeal, L had a 
few limitations in this connection because he could neither do many 
motor acts noi leadily see the effects of his sounds or movements 
upon others But after he found that he could attiact attention by 
means of his voice, his vocalizations for that purpose were exceed- 
ingly varied and persistent. Through these efforts to get the nppioval 
of others he eventually found that nothing was so successful as the 
repetition of sounds that he heard, especially those of people who 
weie making sounds at him Although a recoid dated 2 months 3 
weeks stated that he was not interested in the sounds that other people 
made, another note made at 3 months 2 weeks 5 days indicated a 
rapidly growing inteiest in those sounds But his lesponse to sounds 
began much later. When he was 6 months 3 weeks old, his father 
shouted from another room in reply to L’s shouts. L shouted again 
and waited until he heard a response. Throughout a long, varied 
series of this shouting, no tendency was evident on his part to imi- 
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tate the shouts tliat his father varied in lciiG:th, quality, and pitch 
At 7 months 3 weeks he made modulated grunts to attract the atten- 
tion of a young woman he liked At the age of 16 months, without 
suggestions fiom anyone, he repeated the entuc lepcitoire of his 
sounds appaiently in ordci to please his father whom he had not seen 
for three weeks. These aic but a few samples of a continuous watciv 
mg for opportunities to gain the attciilion of those about him. He 
made little effort before he was 1 1 months old to imitate words that 
were said to him, even in self-imposed language lessons, in which he 
begged for one object after anothei to be naincd. But as caily as 7 
months 3 weeks he obviously found that his mother was pleased when 
he said "a-boo'* in response to hci “pcck-a-boo,’* for he continued it. 
At 9 months 2 weeks he kept his father's attention by appaient 
efforts imitatively to say "papa'^ by making an aspirate sound ‘‘p-p-p/^ 
He was equally happy at ten months in winning approval with 
for **tick-tock.” Aher lie was 11 months old he often tiled to mu- 
tate words, delighted meanwhile by the approving response, ^‘That's 
the boy!” Later he became so imitative that his pi ogress was aston- 
ishingly rapid In the learning of sounds, m acquiring the ability to 
pronounce words, and in habituating litmscU to the stiucture of 
English sentences, L's primary motive, without doubt, was the gain- 
ing of social approval. Imitation was a means to that end, not an 
end in itself L would not have Imitated sounds or anything else 
at this stage if he had not gained any icward other than successful 
reproduction of what he heard, because, although lie usually began it 
witliout inducement, he stopped the moment the social response ceased 
to come 

Long before L could pronounce a word, he knew the meanings of a 
great man)'' words. Owing to the fact that childten and animals 
learn isolated words more readily than words that aie welded to- 
gether into sentences, and also because children use wo ids singly at 
first, we accustomed ourselves to conversation with L m single words 
or very short phrases He soon discovered that we were pleased 
when he made an appropriate reaction to each word that wc said to 
him. We predetermined the response by saying the appiopriatc word 
for a movement that lie liirppencd to be performing, oi for the object 
that he was examining. Thus he formed association links between 
152 words and phrases and the objects oi acts to which they belonged, 
before his operations when he was a year and six months old. Some 
words weie symbols for complex groups of relations; some had but 
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A Single relation I many of them meiely recalled the objects of which 
tliey were the names* No record was made unless three oi more 
repeated reactions pioved that the associations were permanent. 

L^s reactions to the first words in this list depended to a veiy notice- 
able extent, while he was learning them, upon the tone in which they 
were spoken. Low harsh tones caused him to stop whatever he was 
doing and look alarmed. Gentler, higher tones that succeeded each 
mother m a melodious order made him smile, laugli, and be active. 
These appaiently acquiicd leactions to a large list of woids that usu- 
ally wcic spoken with an appiopriate tone impiessed theii meanings 
much more quickly than otheis. eg, **no, no,” “peek-a-boo,” “big 
boy ” 

By watching the face of an adult, the child not only learns at this 
age how to use the vocal organs in speech, but also acquires the emo- 
tional attitudes and is aided thereby in giasping the meaning. Owing 
to his inability to see faces during the first 16 months, and his le- 
sultant inability to interpiet facial expression, he gamed little or no 
help from visual observation of peoples* mouths while talking As a 
consequence, his keen mind for sound did not save him fiom making 
such errors as “meap” (meat), "grate nuts” (grape nuts), "stean” 
(steam), “betweem” (between), and even "blessum” (blessing) 
But as no baby-talk, except a very few such words as ^'choo-choo cais** 
and “kitty,” was heard, h learned to pronounce nearly all words cor- 
icctly when he first used them Moreover, he never used k for t or 
t for ki nor did he employ substitutes for / or z, all of which errors 
are common among children whose attention has not been keenly and 
habitually fixed upon sound. This shows that children’s mispro- 
nunciations are due to crude perception, not to inability to pionounce 
the elementary sounds. 

In L’s first attempts at pronunciation he put no more than two 
letteis, a consonant and a vowel, into a syllable, and sometimes failed 
m doing even this. For example, at 14 months 3 weeks “j-j” was 
Ills first attempt at nggi-jig-jig When he was 11 months old, he 
pronounced correctly, ///, both subvocally and aspiiately; but, because 
he did not succeed after much self-imposed practice in pionouncing 
tJij especially in combination with other sounds in woids, he made no 
further use of it until he was foui ycais old. He often inadvertently 
pionounced German umlauts, gutturals, and both German and French 
trills 

Like other cliildren, L at first used single words to express each 
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unit of cxpenencc. Chambcrlam (1) calls words thus used *'rhcmcs» 
The rheme is usually treated as equivalent to a complete sentence; 
but these incomplete units of expicssion are employed, not because 
children have few words and little knowledge of the idioms and sen- 
tence structure of thcii native language, but more largely, I am con- 
vinced, because their thoughts are correspondingly incomplete. The 
baby that says ^hnilk/* docs not mean, want a bottle of nice, warm, 
sweet milk^* j for it has never known any other kinds. Therefore, the 
one word stands for an undiftcrcntiatcd idea, not an interrelated 
thought. Besides, ‘^milk" has been the only word necessary to bring 
this food. As in the case of seven-year-old Helen Keller, no distinc- 
tion having been made between the milk, its qualities, its container, 
and the bringing of it, the ideas “warm, sweet, white, liquid, “ and 
even of “bring** could not have been implied in the word “milk** 
Incompleteness, I find, is the most obvious feature of infant reac- 
tion I should define a rheme as the expression of a baby's undis- 
criminated, unqualified, incomplete idea, not of a thought in the adult 
sense. 

Sometimes the most meaningful word would have been a noun in 
a sentence of an adult, but was moie like a verb in the rheme. “Lap” 
meant to L clearly the act of being put on the lap lather than the 
lap itself. Likewise, the preposition “over** and the adverb “now** 
often bad verbal significance, and the verb “knock’* seemed to have 
definite reference to the some one, not to the knocking. Thcicfore, 
as Lukens and Chambeilain have said, attempts to classify these 
rhemes as to tUcir parts of speech are useless, except as vt indicates 
the following facts: It is the woid or woids most pregnant with 
meaning that are favored by vocal stiess in adult language and that 
are therefore seized by the baby as the convcyei of its fragment of 
thought, 

The use by L of moie than one word in a single expression was 
found to mean that the rheme idea was giving birth to other ideas 
through manifold varying experience. Sometimes the several words 
constituted a phiase Moie often they did not One day (2 years 2 
months), when a man began working noisily on the ftooi above, L 
exclaimed, “Papa-no, Jasper.*’ A few days later he said, “Letter, 
papa,“ meaning a letter from papa, insofar as he was able to have 
that thought “Up” became “stay up " He used i hemes in com- 
mands, entreaties, and other emphatic mattcis, in imitation of adults, 
no doubt, long after he had found them inadequate to express his 
richer thoughts. 
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Rhemes that stood for ideas derived from tactual, auditory, gusta- 
tory, and motor j»enses and the few visual ones that related only to 
light and color, which was all that he could sense before the opera- 
tions, constituted nearly 90% of his early vocabulary. When his 
sight led him to explore also the realm of vision and to be more active, 
words that refer to visual objects were rapidly added and, in propor- 
tion to their increase, the rate of accietion of the other types of words 
dcci eased There was also rapid enlargement m the tactual-motor, 
the auditory-motor, and the visual-motor vocabularies because of this 
gi cater amount of movement It is evident that, although varied ex- 
perience adds to the vocabulary proportionately to the widening and 
deepening in experience, the addition of a valuable sense temporarily 
1 educes the contributions of the other senses, but subsequently com- 
bines their results witli those of the new sense and thus multiplies 
concepts and tlicir word symbols 

L sought new ideas for new words and new words for new ideas 
with gicat zeal, and if they were not supplied, he invented words for 
ideas that he wished to express, and ideas for words that he heard 
Late in the fifth year he called a sunbonnet an ‘^apion. hat,” a towel 
he spoke of as a *Vipe-it-drv,” and a convict’s unifoim a “zebra suit.” 
On seeing an elevated railway tram for the first time, he shouted, 
“See street cars upstairs ” Also he interpreted and misinterpreted 
many words He was always disappointed when he was unable to 
learn the name of a person, place, or thing that appealed to his in- 
terest He appeared to feel that if he knew the name, he was mastei 
of the thing named This seems to be characteristic, not only of chil- 
dren and savages, but of all men, Few adults have rid themselves en- 
tirely of the tendency to be mystified by words, especially by woids 
that are hard to understand, and they arc inclined to judge any un- 
usually clear discourse on a subject that is known to be deep as lacking 
in penetiation 

A word was not recorded as pait of L’s vocabulary until he had 
used it properly several times It was not considered necessary to 
omit from the list any word because his knowledge of its meaning 
Avas incomplete Propci nouns aie more difficult to learn than com- 
mon nouns, but are available as means of expression, and are there- 
fore included As the words am, was, been, and good, better, and 
best are distinct lingual achievements, these and similar words were 
lecorded as separate Many children do not know that such words 
or even their ideas are closely connected until they study formal gram- 
mar 
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The recoidcd number of wouis hi Ls vocabulary al three years 
was 1149, and at three and a half years the uuinbei of words was 
1896 In the 46 vocabularies found by Waddle (5), the average 
size of the eight vocabularies of cluldicn thicc yeais old is 1407, 
with a range fiom 631 to 2282. Therefore, I am convinced that 
Waddles aie a somewhat select gtoiip of vncabuluiies from children 
of educated families, families in which attention was given to vo- 
cabulary building Wc made an effoit not to boost his language, 
but to supply only the wouis that he sought. Chamberlain (1) is no 
doubt appioaching the iioim for child icn generally when he gives 
the average of children three ycais old as 642, for Wlupple*s (6) 
child, who lived with two educated parents and was cncouiaged in 
every way to acquiic words and their meanings, is a good example 
of the select group and had a vocabulary of 1177 words at three years 
Humphicy’s (2, p 6) child acquired 1127 under like conditions, 
Vocabulaiy studies give indubitiiblc evidence that there are marked in- 
dividual differences in the number of words, These dissimilarities arc 
due probably to unlikcnesscs in ilchncss of experience, to consequent 
number of intcicsts, to opportunities to associate with educated adults 
in such a way as to widen the experience and the vocabulary and with 
children with whom to deepen word impressions, and whether the 
adult companions arc educated enough to have abundant words and 
are inclined to encourage and assist in the making of ideas as well as 
the association of them with then symbols. The accumulation of 
words is clearly a cause and an effect of a corresponding growth in 
ideas, and in their mtenclations 

Children, like piimitive peoples, have at first not more than one 
pronoun and no distinctions of number, of gendci, or of person. In 
fact, children are at first not inclined to use pronouns until they have 
become accustomed to nouns m sentences. L used pionouns without 
specific number, gender, or person when he was 22 months okU A 
little later he discovered the difference between you and I, but soon 
forgot it, evidently because his thinking and use of language weic too 
immature as yet foi the advantageous employment of the personal 
factor. He practiced plural and singular use of nouns at 2 years 
months. Singular and plural nuinbei in pronouns were acquiicd 
immediately aftciwnrds without difficulty Hcie is another case of 
the concept and the form appearing simultaneously As wc i cfraincd 
from assisting him until interest in pci son and gender icappcaicd, he 
called himself “he” and “you” m imitation of our conversation about 
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lum and to him, but occasionally spoke of liimself as and 

”slie.’^ He sometimes used pronouns at this stage with reference to 
other people; but, like other children, he usually employed nouns. 
He began by refeiring to his father as “papa/^ “he," “she," or ^*you " 
Briton says that most children use ?fie in referring to themselves 
Insofar as this is true it is probably due to the fact that, although I 
IS used by adults more frequently than viSj 7 ne is more often pro- 
nounced with emphasis. L was often heard trying to puzzle out these 
relations When he was nearly thiee years of age, he used / con- 
stantly in talking about himself to an adult friend , but after his de- 
partuie, he said, “You mustn’t say ‘she’ foi a man and ‘she’ for a 
woman," One day he evidently believed he had solved the gender 
problem with regard to Chicago, for he excitedly exclaimed, “It’s not 
‘Hecago/ it’s 'Shecagol* " Duiing this period of interest in gender, 
person, and nuinbei, without anyone’s suggestion, he said hesitatingly, 
“I jumped, you jumped, she jumped, me jumped, they jumped, her 
jumped," He had never heard anyone conjugate, decline, or do any- 
thing in formal grammar before this utterance; but, as he seemed 
to be ready for it, assistance was given then in straightening out 
these difficulties His readiness was evident in his seizing of every 
opportunity to put into practice eveiything that lie was tauglit and 
in the self-imposed drill in which we often heard him giving such 
sentences as, “He said that I might have his French harp, if I don’t 
bite It with my teeth," One day, just after the fundamentals of 
gender, numbei and person were in proper daily use (3 years), he 
was watching the preparation of a familiar rooster foi i casting, and, 
as the oven door was finally closed, lie exclaimed, “When he’s cooked, 
he won’t be lie: he’ll be it," This, as I see it, is evidence that the 
drill was timely, for he was linking it with expeiience. 

Owing to L’s interest in color, because it was often visible before 
he could sec objects, adjectives that designated the colors of objects 
became part of his vocabulary duiing the ninth month of the second 
year, whereas other types of adjectives were noticeably few until 
much later These facts coincide with other data that indicate that 
(despite adult obtrusion of qualities into the experience of child icn) 
they are so busy acquainting themselves with objects and their uses 
that the qualities of objects play a less important part in their men- 
tal life, and therefore in their language, until there is a large enough 
fund of nouns, and until the nouns are familiar enough to lend defi- 
niteness of meaning to their modifiers Comparison of adjectives be- 
came possible almost as readily as use of adjectives, strange to say 
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Adverbs were added mucli more slowly than adjectives. Verbs 
were multitudinous and familiar before adverbs were used, ^^Here’* 
and “there” were distinguished by the middle of tlie twenty-fourth 
month At years “yesterday*’ meant past time hi general, and 
“this afternoon’* referred in the same indefinite way to future time, 
Later “tomorrow” signified some time after today. It is possible that 
our English idioms, “the day before ycstciday” and “the day after 
tomorrow,” being too complex for the child to grasp early, confuse 
all references both to past time and to future time. At years, 
when his ideas of space had outgrown Ins vocabulary temporarily, he 
met his needs with such inventions as “farer** (farther) and “bc- 
yondcr” (farthei yet), 

Strange to say, L used almost no natural or conventional inter- 
jections. He expressed his emotions, which underwent rapid de- 
velopment between the ages of 16 months and years, by modifying 
the quality of Ins voice, or by two or three such expressions as '^goody- 
goody,*' and by movements of excitement This was because even 
the less objectionable interjections were never heard by him, not 
because he was unemotional. 

Studies of childhood indicate that collective ideas, generalizations, 
and concepts develop more slowly in cliildrcn*s minds than one would 
infer from casual observation. Children arc often observed reacting 
in a similar manner to objects of the same class or to circumstances 
that arc only similar as though they have class ideas. There were 
evidences in this case that early leactions of this soit and many of 
the later ones resulted from failure to discern differences rather than 
from the ability to discover similarities and form them into concepts. 
It seems difficult for a child to learn when an idea that fits one case 
will fit another that has some factots that are like and some that are 
unlike the fiist case. At the middle of the sixth month, for example, 
L learned to refrain from playing with his bottle in an objectionable 
manner whenever he heard “no-no.** Latci when he heard “no-no” 
while he was irritating his eye with his finger, he looked puzzled, 
then laughed, but did not discontinue the undesirable act until bis 
mother drew his finger away. Thereafter he inhibited cither of 
these two acts whenever he heard “no-no**, but it was necessary 
for him to learn several more inhibitions, one by one, before he suc- 
ceeded in making this into the idea of quitting whatever he was 
doing when he heard “no-no.** He perfected his geucralizations of 
some things about the middle of the fourth year by monologues of 
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the following kind ■ “Jelly isn’t black , it’s dark red,” “The piggy 
went to market at six o’clock, not seven o’clock.” “Is it about noon 
or pretty near noon?” “Did you say perhaps we would go, or maybe 
we would go?” “If you think so, it is better than if you suppose so.” 
No doubt the conscious, analytic manner in which L realized many 
of these distinctions is due to the unusual interest he had in the world 
of sound and language; but observation convinces me that all chil- 
dren learn language m a similar but less obvious manner. 

Soon after L was 2 years old he became moic interested in com- 
bining his own words tlian in the acquisition of new words. As a 
natural consequence, the structure of his sentences appeared more 
and more that of sentences “Go home get toast,” and “Looking 
down on stieet,” are expressions selected from those used when he 
was 2 years 2 months old. After he had become able to use com- 
plete sentences, however, he seemed to find it necessary to use them 
m order to be explicit while mlkmg to anotlier child, but continued 
to talk to adults m less complete sentences. Interest in new words 
alternated with interest in sentence structure at varying intervals 
Sentence building was especially dominant in the eaily part of the 
fifth year. The word periods seemed to coincide with the widening 
of experience through tiavel and other eventful additions of ideas, 
and the sentence periods were the uneventful interims in which for- 
mer happenings were remembered and were reconstructed by imagina- 
tion If It IS true that children improve faster in language through 
their association witii children, as is supposed, than through contact 
only with adults, one of its causes is the necessity for the more ade- 
quate expression of their thoughts that are intended to be understood 
by children. But surely the fastest progress can be made with tlie 
presence of both children and adults, because adults supply the new 
words and the sentence models and idioms, while children are stronger 
stimuli for conversation about things interesting chiefly to children 

Before tins period of sentence building, L’s early questions had 
begun They made their first appearance, of course, in the xheme 
stage. “Telephone wires was a question of this type (2 years 2 
months). Later he often asked a question in the form of a declara- 
tive sentence in which one or two words were omitted to be sup- 
plied by the answ^er. By the third month of the third year his ques- 
tions began to assume such proper forms as “What’s that ?” During 
the fifth month of his third year he also answered a few questions 
properly 
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As soon as L could use sentences, an cftoit was made to teach him 
to carry on conversation* But this confused him. He repeated the 
questions asked him, word for woid (2 years 3 months), and in le- 
spouse to “Good-bye, L,” he said, ^"Good-bye, L,” and later replied to 
a question with an answer m inter ro}i;atvvc form. One day he de- 
scribed what he liad seen down town (2 yeais 5 months) in the fol- 
lowing manner “Did you go down town on the stieet car? Did 
you sec lots of people? Did you licai band music? Did you rido, 
iiome with Mis. M in her automobile?*' He often told stories partly 
in interrogative and partly in declarative form in imitation of the 
semi-conversational manner in which the story had been talked over 
with him. The iccovery from this result of slavish imitation was 
brought about by catering to the imitative propensity by his having 
questions put to him and all the possible answers suggested in de- 
clarative form. He readily stated his answer then in a declarative 
sentence, and soon developed an intcicst in woiding his own answers 
in declarative foim, and latci spent hours in monologues like the 
following: “Is salt-box broken all to pieces? No, it isn't broken all 
to pieces; iVs broken only on top," Anyone who listens to the self- 
amusement talk of any child in its third and fourth ycais will hear 
this kind of imitative practice of the sentence forms that aic being 
acquired, and will see in it the close adherence to copy that fiist 
misled and then usually led aright this little learner 

Successful teachers of foreign languages assert that the chief diffi- 
culty encountered in the teaching of foieign languages to adults is 
their insistence upon rational learning instead of imitative practice. 
Every effort of the teacher to explain perpetuates in liis adolescent 
or adult student this ineffective language-learning habit A itiiiu- 
mum of discussion of the language being learned, jis few iulei> as 
possible, and as much mechanical imitation of the coiicctly spoken 
language as time wiU permit and repetition of assignment produces 
the best results with adults as well as children until thinking in the 
new tongue about common things has become readily possible, 
When L was years old he begged to hem his favorite stories 
and songs, not by titles that he knew, but by telling part of each 
story. For example, he said, “Sing about ^Rock-a-byc baby on the 
tree top, and when the wind blows tlic cradle will rock, and if the 
bough breaks the ciadlc will fall' ", or, “Tell about 'There was a 
little baby It didn't hiivc any bed. It lay in the hay. The cows 
stood around and looked at the baby. The baby s name was Jesus. 
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It was a long time ago on Christmas ' Tell that story/’ The greater 
originality of the wording of the second descriptive title was due to 
the fact that this story had not been given to him in the same words 
twice, whereas the words of the stones read to him and the songs 
wcic, of course, fixed 

L did not always insist on the exact lepetition of the original 
words of stones as most childien do, because many stories weae told 
m different woids and in greater and greater detail as soon as L 
had giasped the most fundamental incidents. The purpose of this 
procedure was, of course, the avoidance of unoriginal, mechanical 
liabits like those out of which he had previously been led and die de- 
velopment of the piopei balance between imitativcncss and ongmal- 
Ity It was surely owing to this tiaining that he became able to either 
lepcat woid foi woid oi to relate with a considerable degree of 
oiigmality At 2 years 6 months he told part of tlic story of “Three 
Beais,” with hcie and there an onginal touch: ^*Mama bear made 
some soup — bean soup. Had to wait to get cold Papa bear said, 
‘Somebody has been sitting in my chan * Papa bear said, ^Somebody 
has been tasting mv soup/ A month later he told it as follows* 
“Well you know there was a papa beai and a mamma beai and a 
wee, wee baby bear And the mamma bcai made some soup, and it 
was hot, So she said she thought they’d better take a walk down 
to the paik, and wait for the soup to get cold. Then they put the 
baby bear in his cab and took him down to the paik ” When he was 
3 years old, he told the entiie story to his doll with intentional modi- 
fications that deviated farther and faither from the original form 
until the meaning was too difteicnt to be inteiesting He then 
omitted that story foi some time. 

Summary 

The seeds fioni which a baby's language glows arc more numerous 
than IS usuallv believed. One of them is a ciy, manifesting needs 
and discomfoits Another is an indication of pain. Several are the 
f lettings, sputteiings, and clicks, and the wails of impatience. There 
are giunts of exertion Theie aie vowels of gurgling and of sighs, 
when comfort icplaccs discomfoit Then the ha-ha, he-he, and 
ho-ho of moie and more heaity laughter, and the giggles and squeals 
of delight. Nineteen {bounds give much evidence of being piimoidial 

At first, these aic not, in any sense, expressions, but only natural 
manifestations of the conditions that accompany them. But adults 
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supply the needs that these sounds icvc.il, until the need, its manh 
festation, and its satisfaction become conjoined, somclio^v, in the little 
one so that, when the satisfaction docs not aiisc iii its turn, fictting 
and spiitteilng come with other evidences of impatience. These 
sounds become calls foi assistance, but it is impossible to tell exactly 
when this transition fiom manifestation to cxpicsston takes place, 
for It seems to dawn, lathci than to flash into the young mind. 

In the meantime these pumortlial uttcianccs become modified, 
conditioned, and icconditioned Two oij^anic needs piesent them- 
selves simultaneously, oi a need aiiscs while sounds arc being made 
for their own sake, and its natuial sound blends with the play sound 
that happened to be coincident with it. Aftci an oldci peison gives 
a baby the object that it is stiaininpr to get, the giunting that accom- 
panies the baby's effoit becomes the semblance of a icqucst. Thus 
the many pumary sounds become diftcrcntiatcd, 

Variety of its own vocalr/aiions is sufliciciit to intciest a baby in its 
sounds, whether play with sounds is innate or not. Puic vowels are 
easiest to make and occupy tlie whole ^vaklng lime at first Tlicn ac- 
cidental closing 01 opening of the tongue or of the lips on a vowel 
adds a consonant, then another and anolhei, to the vocal playthings. 
Vowels and consonants aic thus in syllahlc-likc unions 
The number of sounds that ultimately find a place m this self- 
imposed piiiclicc is astonishing. One unnot fail to beai nil the 
vowels and consonants, diphthongs, aspiiatcs, sub-vocals, nasals, Gci- 
man umlauts and tongue lulls, Ficncli tliioatv lulls and grunts, and 
even the Welsh /. 

Then these syllables aie lehcaised iii grotesque mixtures. During 
the repetition of a syllable, or the uttciancc of one of these landora 
series of syllables, someone discoveis its icsemblance to a word and 
the infant is rewarded by joyous fondling Tliis gives the kind of 
permanence that insures its iccall uiidci similar environmental cir- 
cumstances Although to the adult it is a word, to the child it doubt- 
less lacks the most impoitant essential of a woul-mcaning 

The mastery of syllables in every conceivable oidci puts tlie little 
Icarnci m readiness to imitate If no othci imitation is innate, there 
is considciable piobability of its being inboin to imitate sounds, for 
It was demonstrated in this case that it cannot be Uuglit Eveiy pos- 
sible effort was made to induce imitation of sounds that L had mas- 
tered, of new, simple sounds, and of aninial and of human rounds, 
but in vain. In several eases that I have ohseivcd in families and in 
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orphanages, imitation began in both the tutoied and the untutored 
immediately after syllables could be pronounced in every order, Then 
imitation monopolized L's day 

L was interested in another's conveisation at 3^ months, shouted 
in lesponse to shouts, with no imitation even of changes in pitch or 
loudness at 7 months, and he imitated piofusely at 11 months 

Woids weie used by ly neither as words noi as sentences, but as 
fragments of language that symbolized fragmental y thoughts Usu- 
ally they weic the part of <i sentence that adults emphasized. The 
thfteicnUation of elements \i\ an idea, oi the relating of an idea to 
another was followed piomptly by an attempt at its expression Fot 
this leason, any eniichmcnt of experience, such as a journey, always 
gieatly increased Ins vocabulary. On the other hand, whenevei L 
acquiicd a new wot d, he begged for its meaning His development 
in language and in ideas not only accompanied each other, but thus 
kept step with and stimulated each othei. 

It IS futile to try to determine when each grammatical class of 
woids begin to accumulate, because a ilicmc giadually, after several 
stages, ceases to be a rheme and becomes a word 

The sentence was most interesting to L and was impiovqJ most 
in the early part of the fifth year 

He continued to talk to home folks in i hemes for some time aftei 
he used sentences in talking to children and new adult acquaintances. 
Whenever the satisfaction of lus desnes depended upon clear state- 
ments, his conversation was moie correct than at other times. 

Contacts with adults added to his vocabulai*y and to his sentence 
forms and ideas and thoughts, and association with children increased 
the late and efficiency of his self-expression. 

Whenevei tlie enviionmcnt supplied few new ideas, L utilized the 
time m the piacticing of recent acquisitions, but he made less piogiess 
than be did when necessity put it into use. 

L asked questions in iheme form before he could use sentences, 
ncvcrtlielcss, the questions asked by othcis confused him foi a long 
time He practiced many times talking to himself in a queer mix- 
ture of declarative sentences and intci rogativc sentences without 
answers Then he icpcated the questions of othei s, word for woid, 
with evident effort to answer In the affirmative. Finally, he mastered 
question and answci conversation as though its sccict had suddenly 
revealed itself to him 

Qualities of objects arc uninteresting to little children until then 



200 


JOURNAL OF GENETIC PSYCHOLOGY 


time is no longer consumed in discovering the names of the objects 
in theii enviionmcnt, and what these objects do. Adjectives and ad- 
vcibs multiply almost simultaneously, adjectives iaster than adverbs, 

Tomoriow and yesteiday peisisted foi a long^ time m icfcirmg to 
indefimte futuic and past tunc. 

Number in L*s pioiiouns was evident as caily as it appeared in his 
nouns. 

Compaiison of adjectives was picscnt by the time some of the 
ihemcs had assumed genuine adjective charactci. 

Confusion of similai things is often mistaken foi gcncialization, 
winch develops very late. 

It is evident that all children learn language by an identical pro- 
cedure, They mastci, in succession, vowels alone, consonants in syl- 
lables, sciicb of syllables, ihemcs, woids, pluascs, declaiativc sentences, 
and inteiiogative sentences. 

Eaily woids refer to objects, latci ones to actions, and then appear 
words assigning qualities to things and modes to acts The forms of 
nouns and pronouns, of veibs, of adjectives, and of advcibs aie ac- 
quired with them with their uses witliout any help fiom rules, 

The fastest progress is made in the lea in in g of language tiuough 
its use, but tliioughout this was distiibutcd a considciable amount 
of self 'imposed pi act ice 

A few decades ago, when Latin was the only l.uiguagc of class- 
room and campus, md today m some schools, students liave been per- 
suaded to ignore the fact tliat they aic *Miigh“biowed” adults and 
liave leaincd a new tongue exactly as do little child len. They have 
applied giammar once in a while only as a test of coiicctness, have 
omitted translation, and have masteiecl the language largely through 
its practical use in the study of othci lessons and in supplying their 
daily needs, Thus they have foimed the desiiablc habit of keeping 
attention, not on the tool, but upon its woik, and have gamed much 
better and quicker results 
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UNE OCCASION EXTRAORDINAIRE POOR L’lNVESTIGATlON DE 
LA PSVCIIOLOGIE DU LAN GAGE 
(Resum^) 

C’cst line 6titdc cJ’nn enfant dont les prcmi^ics ^tnpea dans racquisiLloii 
du Inngagc ont etc tics cvxdcntcs h cause d’lin grand talent musical, a cause 
de edettd congou itnle, el cause dc I'actiuisition dhinc vision piesque normale, 
dans la derniirc partie dc la petite ciifance. Cc cas nous doiine beaucoiip 
d’^vidcnce qiie 19 sons soiu inn^s La depend n nee des personnes plus fig^es 
s'est montrdc le piemicr factcur, rimitntion le deuxicmc, et Texercice impost 
par soi-meme le ttoisifiine facteni du conditionncmcnt: de ces manifestations 
nnturelles de nicessites physiques en expressions vei bales dc besoms 
physiques, mentaux et sociaiix Avant que la configuiation pnmordiale, 
obscure, emmelee, de n’lmporte quelle chose ne soit ilevcriue changee en 
formes plus clnircs, snn expression cn a ete loin d’etre une phrase o« memc 
uu mot Jusqu’a ce qiihl ait decoiivert pai eKp4rien.ee que quclquea types 
d’objects et qnelques types d*actions ont 4t4 surtout sntiafaisants, il n’a 
Gxpnme des distinctions adveibialcs ni ccllc-i dc I’adjcctif, nl n’a modiH^ 
les formes des mots poui la personne, Ic nombie, ct Ic temps, ni n’n change 
I’ordre dca mots d’une phrase pom faire une question Done un petit en- 
fant apprend une Ungne plus norma I cm tut qu’un aduUe, en la faisant servir 
ses blits, avec son attention non sui Poutil mals sui la tache 
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EINE AUSSERGEWOHNLICHE GELEGENHEIT, DIE PSYCHOLOGIE 
PER SPRAGUE ZU UNTERSUCIIEN 
(Refcrnt) 

Der Vcrfasser iintciauchte em Kind bei dcm die ant.tnglichc Sprach- 
versuche wegen aussergewohnlicher musikaliacher Begabung, angeborener 
Blindheit und dcs Gcwinn-i, in dcr spntcn Klcinkindhcit, von fait normalcr 
Sehkraft, beaonders deutlich waren Dicser Fall bictet betraclulichen Bewcis 
dafur. dass ncunaelin Laiiie angeboren Sind Die Abhangigkeit von Et- 
wachsenen envies sich als dcr erste, die Nacliahmung als dcr zwcite, und 
selbat-aufeilegte Cbiing als dcr drttte Bestandteil bci der Umbildung von 
naturhehen OfFenbarungen korperlichcr Bedurfnissc in woitliche Ausse- 
rungen korperlichcr, geistiger, und sozialcr Anspruche Ehe sich bci dim 
die primitive, fluclihgc, vcrwirrte Gestaltung irgend eines Gegenstandes in 
mehr besnramte Gestallen aufbrach war seine Aiis-icnmg daiiibei weit 
davon entfeiot, eln Satz odcr auch niir ein Wort 7U acin Nur nis cr durch 
Erfahrungen entdeckte, dass gewlssc Sorten von Gegenstanden und geviisse 
Benehrncnsweisen besonders befriedigend waren, nusserte er abverbiale- 
oder Eigenschafts-Untericlucde und modifiziertc cr die Form der Worici 
nach Peison, Zahl, und Zeitfoim und die Anoidnung ernes Satzes ura eine 
Frage zu stellen Ein kleincs Kind lernt also einc Spiache aiif mehi norniale 
Weise als es der Etwachsene tut, iiidcm das Kind die Spraclic semen Zlclen 
dienen lasst und die Aufmcrksamkeit nicht auf dai Weikzciig sondern auf 
die Aufgabe nchteC 
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A NOTE ON PUNISHMENT AS A DETERRENT IN ANIMAL 
REACTIONS^ 

C J* Wardfn 

The general proposition that punishment operates as an important de- 
terrent to animal activities would seem to require no special proof The 
induence of punishment in this i egard is obvious from the casual observa- 
tions of our common experience Pei haps this fact can best be accounted 
for along the lines suggested by Herbert Spencer He held that painful 
stimuli are quite likely to be also noxious stimuli and hence harmful to the 
organism The tendency to react away from stimulations of the punishment 
sort would thus evolve in connection with the tendency to avoid noxious 
stimuli The individuals and types which did not evolve along both lines 
would be less likely to survive than those which did This principle must 
certainly apply insofar as jiumshment-noxlous stimuli are related to re- 
sponses of pressing biological signiHcance 
It may be well to remark that the term “punishment” need not he icgnidcd 
as dehnitely subjective In animal studicsi we define a punishment type 
of stimulus as one which elicits an avoiding response from the organism 
In human psychology, and particularly in the social sciences, the term 
usually connotes some form of physical pain or mental anguish We shall 
use the concept of punishment in the present coimectlon m the foimei and 
more restricted sense when infin-human organisms are intended As thus 
interpreted, the Spencerian dictum comes down to this that the capacity to 
discriminate and avoid certain classes of stimuli may be regarded as 
necessary to survival That this is true, and that organisms as now evolved 
find K as natural to avoid some stimuli as to appioach others can hardly 

^Read before the 9th International Congress of Psychology Yale Univer- 
sity, New Haven, Conn , 1929 
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be denied by anyone competent to entertain an opinion on the matter Nor 

18 this to deny that the specific stimuli, or clnssei of stimuli, which come to 
be flroided or appio^iched by a given species aie largely determmed by 
the individual experience of the organism within its limited hfe history It 

19 the geneial capacily to disci im in ate among objects of the environment 
and to make negative^positive responses along lines of biological fitness and 
individual comfoit that have been evolved The particular signs of the 
harmful and painful, on the one hand, and of the biologically fit and com- 
fortable, an the other, must, In most cases at least, be linked up with 
avoidance and approach respectively through individual contact— -that is, 
thpsc connections must be learned. 

The problem of the deterrent effects of punishment on animal reactions 
thus narrows down to the operatmti of punisliment within the learning 
situation aa studied in the laboratory or as observed in the larger laboratory 
of natuie 'And here it should be noted that the ordinary learning experi- 
ment can offer little of value so far as punishment is viewed as a deterrent 
to behavior within the social group For the basic technique in learning 
e'cpeiimenta requires that, in most cases at any late, a single animal be 
studied at n time, well isolated both from otheis of Its own species, and 
from the human experimenter It is true that in ceitain animal societies 
punishment, and even the death penalty, is inflicted on members of the 
group guilty of what appears to man to be anti^social conduct. But there 
are few if any such instances in tvhich the social stmeture ot the animal 
group is sufficiently well understood to make valid and useful interpreta- 
tions of such acts of punishment. This is especially true iti insect societies, 
where indeed the most complex social organization exists, but where inter- 
pretation la most difficult because of essentially impoitant differences in the 
social structure from any human society. 

Limiting oui selves to laboratoiy studies dealing with the relation of 
punishment to the modification of behavior in the sense of the development 
of inhibitions, several important general conclusions seem to be firmly 
established. It ia^ of course, impossible to cite the evidence in detail upon 
which these conclusions ore founded, but in geneial such evidence is fairly 
abundant and involves a reasonably wide variety of experimental situation 

i Such deeply ingrained and supposedly unraodifiable responses as are 
ordinarily classed as tropisms and instincts can, by the use of suitable modes 
of punishment, be reversed from positive to negative with a fair degiee of 
case, This is true even of insects in which such reactions are relatively 
firmly fixed. It is probably characteristically true with respect to nil sorts 
of animals 

2, In discrimination reactions, involving the i espouse of nppionch to one 
stimulus of a pair, and of avoidance of the other stimulus of the pair, the 
use of an appropriate punishment with the latter stimulus la a gicat help 
in setting up the habit, and the limits of discrimination ability of an 
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orgnnism to within a given modality, or phaae of a modality, cnn scarcely be 
determined without the use of punishment, as thus indicated, The habit of 
disci irnination is moie easily established when reward jg given for a cor- 
rect response and punishment is applied foi an incorrect response But 
punishment alone works bettei than rewaid alone, which suggests that 
avoidance responses are moie easily set up than approach responses In 
fact, it la almost impossible to secure discrimination in animals under 
oidinary laboratory procedme without introducing some foim of punrsliment 
The high value of punishment as a deterrent to animal activities is also 
shown by the fact that only light punishment cnn be used at all Severe 
punishment tends to condition the animal against the entire apparatus so 
that It lefusea to woik fuithcr at the task. 

3 In habit formation of the soit involved in the learning of mn^es, 
pioblem boxes, etc, which aie the stock in trade of the aniinal psychologist, 
the use of punishment in connection with reward hastens very markedly the 
fixation of the pattern i espouse involved In fact, heie again punishment 
in some form is practically always necessary m the setting up of the habit 
Fuitheimoie, as m the dHCiimination type of experiment, the use of severe 
punishment results in conditioning the animal against the appai ntus so that 
furtliei work is impossible This is especially so in the case of the higher 
animals in which a pioper emotional attitude is essential to successful ex- 
perimental procedure. The truth seems to he that punishment, even more 
than reward, is effective in the control of behavior, so far as animals are 
concerned The resort to punishment and prohibitions in the case of the 
human child in the earlier formative years suggests a similar conclusion in 
this field And this is pieciscly what we should expect, for the genetic 
approach to the pioblcm leads naturally to the supposition that an organism 
would evolve special sensitivity to harmful and tmcomfortahle stimuli, 

The bearing of these findings on human psychology insofai as social be- 
havior and crime are concerned is by no means clear For we should not 
forget that In the animal expeiiments fiom which these conclusions were 
drawn actual bodily punishments were used As a matter of fact, how- 
ever, corpora! punishment has long since been banished fiom criminal pro- 
cedure , indeed, restraint rather than punishment has become the dominant 
note in social correction Nor can wc conclude that, inasmuch as actual 
physical punishment is an effective detcircnt in setting up animal inhibitions, 
we have here grounds for the reinstatement of corporal punishment in 
dealing with human crime For the ordinary treatment of such domestic 
animals as the dog and horse indicate quite clearly that coiporal punish- 
ment IS often less effective with the higher animals than are such secondary 
punishments as may be adminiateied by gesture, facial attitude, or vocal 
expression 

In the application of theories of punishment to mart, we must recognive 
the fact that social values and such secondary modes of correction as may 
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be based theieon are of first importance Dishonor, social ostiacism, and 
the like may well be factors of greater consequence in human control than 
aie punishments involving actual bodily pain The results of animal ex- 
pcriments in which corporal punishments are used cannot, then, be carried 
over directly to human society in which n new set of cultural values has 
been evolved I 

Columbia Um*vprsit^ 

New York City 


A STUDY OF THE LEARNING PROCESS IN THE CAT IN A MAZE 
CONSTRUCTED TO REQUIRE DELAYED RESPONSE 

Leonard Carmichael and Lawrence Di Marks 

A senes , of mazes possessing different initial and terminal elements but 
common central elements has been devised m the Psychological Laboratory 
of Brown University for use in studying the learning proc-esscs of the lat, 
cab and human individua). The present preliminary note records the 
results of a training senes carried out with cats in one such maze ^ 

The accompanying diagram shows the arrangement of the appaiatus 
The maze passages were constructed of wire poultry netting, one-inch 
mesh, fastened to wooden frames The passages wcie 8 inches wide and 
18 inches high The doors 1, 2, 3, and 4, also of poultry netting, were made 
to be raised and lowered as glides 

The total unit may be considcied as consisting of two ma/es, When 
door 1 Is open, the reward can be secured only by passage through door 4 
this may be called Maze I When dooj 2 is open, the reward can he se- 
cured only by passage through door 3 this would be Maze II 
The initial training scries, carried out with a number of cats, consisted 
m training cEch animal to traverse without error either Maze I or Maze 
II Aftei the animal had mastered one maze, it was trained in the other 
When it had mastered both mazes, regular altei nation wag begun The 
animal, that is, learned to go first through Mai^e I, then Ma^e II, then 
Maze I, and so on, the animals satisfactorily leamed this procedure 
After the habit of regulai alternation had been esublishetl in the animals, 
a tiflining senes was begun jd which Mazes I and 11 were alternated as a 
com wag tossed, Thus, Maze I might be opened three, four, or five times 

^The writers wish to express their gintitude to Mr F E Winklei, who 
constructed one form of the appaiatus and earned out the picllminaiy 
experimental trials, and to Dr, C If, Tineblood for continued aJvice diinng 
the experiment. 
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FIGURE 1 

successively before Maze II was used In a Jong seiJes, however, the two 
paths weie used an appi oximately equal number of times 2 
Experimentation took place with the animal alone in the experimental 
room, the maze apparatus being manipulated entirely by menna of controls 
from the room adjoining The cats were observed through a small opening 
m the partition, covered with two layers of fine-mesh screen 'wire painted 
white This anangement provided virtual “one-way vision” 

The animals were without food for approximately 20 hours preceding 
each day’s trials^ During the trial series they were permitted to eat a small 
quantity of the reward, canned salmon, after each correct performance 

0 Wilson (5) has devised a maze that is basically similar to the 
one repoited here. In his woik with the lats in this apparatus, a fact, 
unsuspected in the present experiment, conies to light, which suggests that 
a homolatcral path (from door 1 to 3 and 2 to 4-) might have been more 
readily learned than was the picscnt heteiolateral path 
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The salmon was placed in fl small dish located at one end of the maze (see 
diagram) It could thus be both seen and smelled by an animal m the 
entrance box, oi in the passages of the maze, if the receptors of the ani- 
mal were effective at the distances involved 

The duration of the experiment was approximately 14 months The 
training seiies desciibed was begun with a niimbei of cats, but, because of 
sickness ot the animals or other accidents, was brought to a conclusion with 
only one. The following table summarizes tlic performance of tins animal 
(a young male) in the pjobJem. 

Total number of trials, Maze I alone, 168 Considered as 
learned when 32 consecutive successes wcic noted. 

Total number of trials, Maze II alone, 154, Considered as 
learned with 22 consecutive anccesses 

Total number of regular alternations, 148, Considered as 
learned with 34 consecutive successes, 

Total coin-alternation trials, 14 1-, Consideied as learned with 
48 consecutive successes 

The average length of time for each tiial was 111 seconds, with a mean 
vaiiation of 3 seconds 

It IS unfortunate that moie animals were not trained, The lesulta given 
in this prclinainary note must, however, be taken as valid for the one cat 
that did learn the problem They, of course, show nothing save by infer- 
ence in regard to the learning ability of cats m general 
On the basis of the results seemed, the following summary of findings 
may be presented. 

1. It IS shown that a relatively complex maze may be used in experi- 
mentation upon the learning process of the cat, 

2 It la possible for a cat to learn to turn to right oi left at the end of a 
common alley in a maze, depending on whether it has entered the alley from 
right or left. No body orientation in the common alley could be detected, 
3, The conditions of the experiment thus demonstrato that the cat can 
Eearn a pioblem which involves ‘Melayed response'* to a stimulus situation 
given at a previous time 

4 The complete protocols of the experiment show that in each of the 
four stages of the experiment noted above acquisition occurred gradually 
The curves of learning show a gradually decreasing number of eriors as 
the habits were established No objective or in any other way discoverable 
"moment of insight" was seen m thia process 
Theoretically, these results se^ to have significance D K Adams, a 
most thorough experimental student of the learning procesa in cats, recently 
made the following observation "Cats gave evidence of continual use of 
tied ideas, common use of explicit ideas, and occasionnl, but lare, use of 
frec^ ideas (1, pp, 160 IT.) He also quotes with approval Tolman'q con- 
clusions winch include the gtntement that all leniiiing may be said to In- 
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volvc tlie representation of the ends of acts at moments before their actual 
occurrence (4, p 51) 

Adams also quotes favorably the conclusions of HobJiouse, vvJnch involve 
such concepts as ‘‘piactical ideas” (2, pp 302-306) On the basis of hia 
agreement with To)man and IlobhonsCt Adams concludes liis monogiaph 
with the sentence ‘*Appaicntly psychological unanimity is not impossible'* 
(I, p 162) The piesent experiment seems to the wiiters to piescnt evi- 
dence, as summaiizecl above, that is, m ccitain respects, disturbing to this 
hoped-for anaiiiniity 

Adams criticizes the experiments of Thorndike, most of the conclusions 
of which consist in denying ccitain relatively high functions to animals 
(3, p 67) 

So far as the wiitcis can determine, there is, in the present expciiment, 
no evidence which would necessitate the postulation cithei of ^‘ideas’' or the 
'‘representation of ends The experimental situation, it would seem, was 
almost wholly novel to the animal, and in the adaptation which it finally 
developed to that situation there appeals nothing which cannot be descubed 
entiiely m terms of the mechanistic processes inadequately teimcd "trial 
and erior," Avith gradual fixation of the "successful lesponsc" (so called 
fiom the standpoint of the experlmentei) 

The experiment is accordingly believed to be more typical of learning 
than are most of the experiments of Adama, which deal, apparently, not 
Avith learning, hut with the application of past learning to situations that 
are only partially novel to the animal, The results would appear to siip- 
poit Thorndike rather than Adams in denying to animals the higher 
functions, so termed, in wholly novel situations, situations that is, wherein 
learning, and only leaining, is involved 

In subsequent papers, the results of expeiimcnta in similar mare situations 
with lats and human individuals will be presented and s moie complete 
statement in legard to the nature of the mcchanisticaily considered learning 
process, as it is indicated in these experiments and in similai so-called 
"delayed response" experiments, will be proposed 
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A NOTE ON BIMANUAL HANDEDNESS 
June E Downfy 

It has been customary to designate handedness in sweeping, raking, 
shovelinK, spadingj and the like in terms of the hand nearer the functioning 
end of the mstnimcnt, Ojemann (9) has recently questioned the propriety 
of such a description His aigument is twofold, fiist^ since the majority 
of individuals place the left hand down on bioom, spade, and shovel, this 
must be the right-handed procedure,^ second, when plotted against a curve 
graphing various degrees of unimamial right-handedness, bimanual hand- 
edness shows an increasing number placing the left hand down as the 
degree of right-handedness inci eases Ojemann's scaling for bimanual ac- 
tivities IS less satisfactory than liis method for scaling unimanual activity, 
but lus results aic m any case challenging 

In n number of ways I find difficulty in reconciling hia observations with 
mine (2), The difference in groups utilized may be impoitant Ojomann 
woiked with children in the giades; my subjects were professional men 
or women or college students Ojemann recognizes diffei cnees in the way 
in which the arms aie used even when in the same relative position, but 
finds that the work is usually done on the left side of the body when the 
left hand is down He uses the formula RRcr to designate those cases m 
which the work Is done on the side of the body opposite to the lower hand 
and he apparently reports a negligible number of such cases My per- 
centage for such crossing is much higher. Again, my percentage of left- 
handed batters would run much higher than Ojemann^s I found as high 
as 17% among snpeiior men and about t0% among inferior men, although 
less than this amount for women Over 50% o£ my left-handed male sub- 
jects batted left-handed Ojemann found among his 518 subjects, both 
right- and left-handed, only 24 left-handed hatters, or 4 6% An addi- 
tional 9% more were crossed in batting Hacfnei (4) reported 30 9% left- 
handed batting among his right-handed subjects and 60 3% left-handed 
batting among his left-handed subjects It is difficult to account for such 
differences in the figures although, no doubt, such factoia as age and ex- 
periences operate to some extent and also the criteria used in classification 

Rife (11) has made the observation that a right-handed individual who 
bats left-handed almost always places the left hand down on broom oi 
rake or shovel. This is in striking accord with my records Among my 
superior group of men I found less than 1% (less than 3% foi my infeiior 
group) giving the combination RLR A group of some 160 left-handed 
men gave a compaiabic recoid, that is, the right-handed battcis in this 
group placed the right hand down m sweeping, Ojemann icports that 


^If I understand Ins foimulae correctly, Oates’s figures are in opposition 
to the usual reports 
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ten of hi9 young left-handed batteis placed the right instead of the left 
hand down in sweeping, a very great difference from my figures Appar- 
ently, however, the great majority of his group of crossed batters placed 
the left hand down in minor operations I am confident that the combina- 
tion RLR would be found more frequently among unselected groups than 
among superior adults, although I ora not auie of the reason for this 
I have some evidence for believing that the consistent placing of the 
right hand down m sweeping, spading, and the like really points to a high 
degree of unimanual right-handedness For example, a selected group of 
RRR women showed a greater degree of right-handedness m pegging dex- 
teiity, and dynamometer te^ts than did a gioup of RRL-S women, subjects 
who not only placed the left hand down in sweeping but also did the work 
on the left side of the body* A group of RRL-t subjects fell between the 
RRR and RRL-^ groups These subjects place the left hand down m minor 
operations but work from the right side of the body Moieovei, practice 
effects in favor qf the left ns against the right hand weie strikingly shown 
in the case of a seiected RRL-S subject given a long piactice series (1) 
On the contrary, a chosen RRR subject remained as strikingly nght-handed 
after, as before, the practice From some points of view, indeed, it would 
seem that it is only aftei prolonged practice with both hands that one can 
deteimine adequately the picferrecl use of the hands in a given operation 

Smith (13) thinks the conception of neatness ‘'to the business end of the 
tool” IS without value, since many di/Feient movements of the body may be 
distinguished within a constant hand position — movements which vary 
quaJjtativtly i datively to the nature of the task, jd, foi example, light or 
heavy sweeping There can be no question that we need more accurate 
records of just how the two sides of the body perform m bimanual ac- 
tivities. An accurate technique for recording these movements might clear 
up many obscurities 

The position of the hands m spading is apparently related in some way 
to the spade foot Rife (11, pp 479 f ) says "the foot used m spading is 
determined entirely by the bimanual dextrahty" LLL^ RLL, and RRL in- 
dividuals use the left foot on the spade, and RRR, LRR, and LLR individu- 
als use the light foot My own observations in general confirm those of 
Rifp^s, but at the present stage of investigation one cannot say whether 
the spade hand determines the spade foot or the rcveisc 

Actually, we know veiy little about pi ef erred footedness Uhrbiook (2, 
p 339) found 14 boys in a group of one himdicd who tapped more rapidly 
with the left than with the right foot, which fact might be cited as evidence 
of a 14% left-footedness Meyer (7) believes that the left leg docs the heavy 
work and the right the light (but skillful) woik Schaeffer (13) concluded 
from a study of the evidence nt hand that, whereas the right arm is longer 
in about 75% of humans, the right leg is longer in only about 52% Lund 
(6) reports for length of legs '^39% of left-dominance, 35% ot right- 
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dominance, and 21% of efiiiality” We do not, of couiae, know poaitiyely 
thdt functional and striictiiial dominance are associated phenomena. If 
they aic associated, the indications point to the fact that Jeft-footedness U 
much more common than left-handedness, and if the spade foot determines 
the bimanual placing of the hands in spading, one would anticipate a large 
number ot individuals placing the left hand down on the spade 

Recently Haefncr (5) has reported an experiment on footedness m 
children. lie tested dominant footedness by the foot ined in kicking, press- 
ing down on a wad of papei, and the foot first advanced m stepping up 
and stepping off He concluded that maiked degree o± foot-dominance 
appears in only a small percentage of children’^ and that "the unimanual 
activities show a somewhat higher degree of cotielntion with foot activities 
than do the bimanual activities” His assumption that pressing down on a 
wad of paper is equivalent to a detcminatjoii of the spade foot is ques- 
tionable 

The problem of bimanual handedness undoubtedly deserves more con- 
sider aCion than It has yet received, with, as suggested before, more accuiate 
methods of scoring behavior. It should, howevei, be urged that there arc 
forma of bimanual activity othei than those which have thus far been 
observed statistically. Offlmnd, one thinks of such use of the two hands 
as occurs in dealing cards, playing a musical instrument, applauding, and 
the like. Many bimnnual activities seem to show specialization of function 
for the two hands. Smith suggests from her study of the use of the hands 
by the blind in reading point-script that the left hand lenlly functions as a 
sense oigan and that the right hand is superior only ns nn effector organ 
Other bimanual activities suggest this same type of specialization, dealing 
cards, for example Ic might be thought that in violin-playing the left hand 
performs a delicate sensmy function as opposed to the motor skill demanded 
of the right hand Possibly in this connection the function of the dominant 
eye with refeience to control of the two hands deserves attention. 

There is a curious phenomenon known as syncrgia which probably de- 
serves some consideration in connection with bimanual handedness In 
Certain pathological cases, the movements of neither hand can be dissociated 
from those of the other hand, Simulianeoua symmetncnl movements of the 
two hands take place Dnnltwatcr (3) says that this is the natmal condition 
in infancy and that dissociation occiiis as n matter of gradual development. 
Pfeifei (10), in reporting on cases; of paralytics, found that the gi eater the 
extent of paralysis on the right side the caaiej it was to teach the patient 
to write with the left hand, his intei pretation being that the relative in- 
capacity of the left hand results not from a native incapacity of this hand, 
but IS a consequence of the inhibitions operating from the habitual use of 
the right hand With paralysis on the right aide, such inhibitions are le- 
moved Patients With amputation of the right aim show quite different 
results in learning to write with the left hand Pfeifor appaiently believes 
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that, with the lemoval of coitiCal mlubitions, the non-preferred hand can 
fnnctJOJi wjth facility. This suggests a somewhat novel view aa to whnt 
may be involved m dominant handedness Its significance relative to bi- 
manual activities is obscure Common experience teaches ns, however, that 
symmetrical movements of the hands involve mndi less effort than identi- 
cal or asymmetrical movements Again, centrifugal symmetrical movements 
aie easier than contiipetal symmetrical ones Some interesting observations 
might be made in this connection on learning the various combinations of 
movement involved in swinging Indian chibs, swinging the clubs from 
the wiiat might prove especially enlightening 
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BIRTHPLACE AND OCCUPATION OF FATHER AS FACTORS IN 
NERVOUS HABITS IN CHILDREN 

WiLl ARD C OUSON 

The writer has presented m some detail ui a previous siudy (2) a method 
for measuring the occurrence of nervous habits la children and an analysis 
of the incidence of such habits. The purpose of the present report is to 
record hitherto uapuhhshed data for the same populatioii on the relation 
of nervous habits jn children to the occupation and place of birth of the 
father 

Measures of oral habiU^ were collected for 635 white children in Grades 
1 through 8 by a technique involving 20 repeated observations of constant 
length. It was assumed, nnd some substantia ling evidence given, that 
measures of oral habits earned some validity na criteria of neivoua habits 
m general The present analysis was made on the assumption that the 
records might have sufficient validity to show aveiage trends, even though 
the measures would be constdered inadequate foi generalization in indi- 
vidual prediction Data on the occupation and place of birth of the father, 
based on informatioh supplied by parents, were taken ducctly from the 
Pupil's Permanent Record Card The present report thus suffers from 
some of the defects inherent in reacarch based upon incidental data A more 
adequate measure of ancestral origin, for example, tould h*iyc been ob- 
tained by securing the birthplace of both the father and the mother and, in 
addition, that of the four grandparents All children whose parents were 
born in the United States were grouped under ^'United States,*' although a 
study oi the names, immigration dates, and nationnbty repoits show that 
many of the grandparents were bom in the countries that have been studied 
separately It was believed inadvisable to take the “nationality” repoits «'ia a 
basis for study beoauac of the vaiying interpretauDUs placed upon the 
term by different respondents 

The effect of using only the birthplace of the father in classification is 
to minimize any differences which may be present among child icn of varying 
ancestral groups Similarly, m the classihcation of occupations, dilHculties 
were encountered because the school records did tiot designate specifically 
enough the work that was being done In spite of the Weaknesses nted, how- 
everj it was believed that the availability of the data justified then use in 
an exploratory study 

Birthplace of Father 

The records for the 635 children weie first divided into groups accord- 
ing to the birthpl^tce of the father It appealed that the United Swtes, 
Sweden, Norway, and Germany had a suHicicnt numbei of lOMcsentativca 

habits were defined to include thumb-sucking, (inger-*jucking, n.ul- 
biti ng, and protruding tongue 



TABLE 1 

Or\l Habits in Children and Birthplace of Father 
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to warrant separate study All others, together with those for whom the 
information was lacking, were studied as a "jniscelJa neons” group Pie^ioas 
analyses had shown the presence of a sex difference and a difference in the 
records collected in Grades 1 to 6 and those collected In Grades 7 and 8, 
The grade difference appeared due to a difference in the conditions under 
which the data wcie collected rather than to an age change In order not 
to weight compaiisans due to diffciences m the relative composition of the 
compared groups, the data were fractionated by sex and by Grades I to 
6 and 7 to 8 The nurnber, mean, and standard deviation of each group 
thus obtained, together with those for ccitain larger groupings, are given 
in Table 1 Ignoring the separate samples, the miscellaneous group, with 
a mean manifestation of oral habits of 10 8, would be placed at the top, fol- 
lowed by the United States with a mean of 10 4, Sweden with a mean of 9 5, 
Norway with a mean of 8 8j and Germany with a mean of 8 7. The consis- 
tency in the ranking of the birthplace groups m the various units of evidence 
offered is shown m a simplified fashion in Table 2, 

The uniformity of ranks is particularly striking when the small number of 
cases determining some of the mean values is recalled Thus, the erratic 
position of seventh- and eighth-grade girls with German-born fathers is 
based on but 6 cases and that for those with fathers boin in the United 
States on only 29 cases* 

A more technical comparison of the obtained differences consists in an 
interpretation iJ> relation to the size of the probable error of the difference 
Table 3 has been prepared by subtracting the mean of each group m the 
column at the left from the mean of the groups shown in the row at the top, 
calculating the probable error of the difference, and dividing the differences 
by its probable error The three minus signs show the only inversions in 
the 30 comparisons made. 

How many of the differences should be intci preted as having been es- 
tablished with some degree of certnsnty? The answer lies in n definition in 
terms of probability The values for the differences divided by their prob- 


TABLE 2 

Ranking of Birthplace Groups in Various Samples According to Mean 
Manhestation of Oral Hadits 


Birthplace 

Boys 

1-6 

Girls 

Boys 

and 

gills 

1-6 

Boys 

7-8 

Girls 

7-8 

Boys 

and 

girls 

7-8 

Boys 

1-3 

Girls Boys 
and 
girh 
1-8 1-S 

Miscellaneous 

X 

1 

1 

2 

2 

X 

1 

1 

1 

United States 

3 

2 

2 

1 

5 

5 

2 

2 

2 

Sweden 

2 

45 

3 

3 

3 

3 

3 

5 

3 

Norway 

4 

3 

4 

4 

4 

4 

4 

4 

4 

Germany 

5 

45 

5 

5 

1 

2 

5 

3 

5 
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TABLE 3 

Com>AKtsQN or Differences Amoi^'g Birthplace Groups 

D—PE 


D 

Miscellaneous United States Sweden Norway 


United States 





Boys 

06 




Girls 

08 




Total 

1,3 




Sweden 





Boys 

06 

02 



Girls 

46 

42 



Total 

3 3 

25 



Noi way 





Boys 

3 1 

3 1 

23 


Girls 

2 + 

20 

—08 


Total 

42 

3 6 

14 


Germany 





Boys 

41 

40 

34 

1 8 

Gills 

20 

1 6 

—1.1 

—02 

Total 

3 3 

2 8 

1 2 

0 1 


able errors should hover about 0 0 if they were detctmined solely by chance* 
It appears that statistically significant tienda are present in the data The 
odds against the accidental occurrence of the median value in Table 3 are 

about 7 to 1, Eleven samples meet the criterion of D-^P E equal to or 

D 

greater than 3 (odds 22 to 1), and five samples the criterion of D — P,E 

D 

equal to oi greater than 4 (odds 142 to I) 

The high ranking of the raiacellaneous gioup appears to justify further 
inquiry into the jeason for the position. We hnd tlixit the largest subgroup 
IS made up of persons for whom the information was omitted on the card, 
The other gioups are represented by small and statistically iiiaigniHcant 
numbers of French, Russian, Irish, English, Scotch, etc Scrutiny of the data 
for the group for whom no information was given reveals an interesting 
fact The mean manifestation is higher than that for the miscellaneous 
group of which they aie a part and higher than that for any of the other 
groups studied The 31 girls show a mean manifestation of 13 1 and a 
standard deviation of 3 2 The 24 boys show a mean manifestation of 9 8 
and a standard deviation of 4 8, with a mean and standard deviation of 
11.4 and 4 2 for the combined group This difference is all the more in- 
teresting in view of the findings to be shown later which bring out the fact 
that the children for whom no paternal occupation was recorded show a 
highci incidence A study of the children for whom no information was 
available on either birthplace or occupation of father leveah a mean mani- 
festation of 11 3 for Eve boys and 13 5 for seven giilg, Inaccessibility of the 
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children at the time the computations vtcre performed prevented further 
inquiry into the composition of the group for whom paternal data were 

lacking ^ ^ 

The high manifestation of oral habits m children whose fathers Were born 

in the United States may be due to the operation of obscure factors of 
selection Available knowledge concerning the etiology of the behavior 
reported is too limited to Wan ant extensive speculation The hypothesis 
has been stated frequently that the tempo and mode of American living 
tends toward the production of neurotic traits 
Paternal Occtjpatioijq 

The Barr- Taussig sixfold classification of occupations as used by Goode- 
nough (1) was employed Two additional groups were made, one for 
those children for whom no occupational data on parents was given, and 
one for those for whom the occupational data referred to the mother. The 
pertinent data for each group have been entered m Table 4, bvit the differ- 
ences found appear too slight and inconsistent to justify detailed analysis 
A comparison of the largest mean score of 115 for the “no occupation” 
group With that for Group 3 shows a difference of 1 6 points The differ- 
ence has a probable error of 5 and the value for the ratio of the difference 
to Its probable error becomes 31 The odds against the chance occurrence 
of such a difference are 26 to 1 

It must be concluded that significant occupational differences m nervous 
habits aie not revealed by the criterion employed— oral habits On the 
other hand, it appears that absence of an occupation in the school report of 
father's occupation canies with it a probability of a higher mean manifes- 
tation in the group of children concerned Speculation concerning the reasons 
for the difference would carry the argument beyond the available evidence, 
One might be tempted to assume greater nejvous instability iR the non- 
employed gioiip It should be noted that at any given time the school 


TABLE A 

Occupation of Father and Orai Habits in Children 


Occupational 

group 

N 

Bo>8 

M 

SO 

A' 

Gills 

M 

S D 

N 

Total 

M 

SD 

I Professsondl 

7 

79 

5 1 

11 

11 8 

45 

18 

10 3 

4.6 

11, Managerial 


7.9 

49 

10 

113 

35 

19 

98 

46 

III, Clerical 

hV2 

93 

4.9 

132 

10 5 

43 

27+ 

99 

47 

IV. Skilled labor 

91 

94 

46 

101 

11 0 

43 

192 

10 2 

45 

V Seini-skilled labor 

1+ 

79 

43 

12 

14 3 

5 9 

26 

108 

60 

"VI Unskilled labor 

19 

7 6 

49 

31 

112 

40 

50 

99 

47 

No occupation given 

19 

10 2 

44 

21 

12 5 

43 

40 

11 5 

45 

Maternal occupation given 

8 

10 0 

4.7 

8 

10 5 

42 

16 

10 3 

45 

Total 

309 

92 

48 

326 

11 1 

4 4 

63S 

101 

47 
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records arc likely to be less complete for transient residents of a district 
Consideration of psychogenic theory would lead to possible interpretations 
in terms of the child's need and striving for security In the absence of 
direct demonstration, it is perhaps unwise to infer reasons for the differ- 
ences found 

Summary and Conclusions 

Using quantitative records of oral habits as a criterion of nervous habits, 
It has been shown that small but consistent trends arc revealed among chil- 
dren according to the place of birth of the fathers, A combined analysis of 
635 cases places a miscellaneous group at the top in mean manifestation 
followed in order by groups with fathers born m the United States, Sweden, 
Norway, and Germany 

An analysis according to occupational classification docs not yield signi- 
ficant differences, In the study of both birthplace and occupational gioups 
the results suggest that absence of information on these questions in the 
school hJe ts related to a higher jnci<}cDce of the habit 

In connection with this report, the applicability of the general method of 
measuiement to the compaiative study of races and ciiltuies should be 
noted The method has been adapted to yield quantitative scoies on a 
variety of overt bchavioi tiaits in formal and informal groups and is inde- 
pendent of language differences The field worker in anthropology should 
find in it elements of value as a means of collecting comparable data of 
demonstrable reliability 
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THE VALIDITY OP INFANT INTELLIGENCE TESTS 

Paul IIanly Fuarfi^ and Joslphine Muemlenbfin 

During the last sU or seven ycais a number of investigators have pub- 
lished scales for measuring the mental development of infants during the 
first year of life The best Inown test of this type is Gesell’s (5) , but 
otheis have been published by Flguim and Denisova (+), Iletzcr and Wolf 
(7), and Linfeit and Ilierhol/er (8) 

Such an interesting development naturally suggest’^ the question whether 
these scales can predict “inteJJigence” as that word 15 understood in con- 
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nection with the standard intelligence aealcs which are used with older 
childien An opportunity to answer this question was afforded the authors 
of the present study by the availability of the gioup of infants on whom 
the Lintert-Hierholzer scale was originally standardized and who had i\ow 
1 cached an age at which the Stanford-Bmet might be administered 

The Linfert-Hierholzer scale contains testa for infants at one, two, four, 
aixj nine, and twelve montha In the course of the standardization 50 in- 
fants werfe tested at each of these agea In the pie^^cnt investigation it was 
decided to use as subjects the infants who had been used in standardizing 
the SIX-, nine-, and twelve month tests since lack of time made it impossible 
to test the entire group. As has alieady been stated, 50 infants were oiig- 
tnally tested at each of these ages Since, however, some infants appeared 
m moie than one of the groups, there wcie only 131 separate individuals 
in the thiee groups An effort was made to find and retest all these chil- 
dren In the case of 71 children this was done The leniaiiung 60 children 
who could not be retested are accounted foi as shown in Table 1. 

The Linfert-Hieiholzer scale was standardized during the academic 
yeai 1926-1927. The present investigation was cairicd on during the 
academic year 1930-1931, That is to say, the infants were retested about 
four years after the original test. At the time of the retest, the mean chro- 
nological age of the children was 4 years, 8 2 months, with a standard 
deviation of 2 1 months 

For the retest the children were given the Stanford-Binet They were 
all tested in their own homes by one of us (J M ), It was felt that the 
familiar home situation would put the child moie at his case and make it 
easier to establish rapporl On the other hand, it must be admitted that 

TABLE 1 

Rbasons roR Tiic Omission of Sixty Cases not Tested 


Moved from town and could, not locate +9 

Insufficient data 8 

Dead ... 2 

Would not permit testing . 1 

Total . . ,60 


TABLE 2 

Correlations between Linfprt-IIiiirholzer Inteu ioencp Quotien rs and 
Biwet Intelligence Quotients 



No of cases 

; 

12 mo^ 

28 

— 20± 12 

9 ino 

26 

— 34i!i 11 

6 mo 

27 

— lilt 13 

Total 

81 

00±.07 
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there weie ceitain drawbacks to this airangeincnt Differences m the 
suiioundings of the different homes might have influenced the results 
Some difficulty was expeiienced m persuading the motheis to refrain from 
prompting the child duiing the course of the examination These difficiiJties 
proved to be of only minor importance, however, and it was felt that they 
were not seiioiis enough to Invalidate any of the tests 

Table 2 shows the correlation between Linfeit-IIicrholzei intelligence 
quotients and Stanford intelligence quotients foi the three separate ago- 
groups and for the cntiic group Since some of the infants appeared in 
more than one group, the SI cases actually represent only 71 separate indi- 
viduals 

It wiJi be noted tlut theie is no significant relationship between the 
lesulta of the tests administered during the first ycai of life and the retests 
four years later From this we are forced to conclude that the Linfert- 
IherhoUcr scale cannot be used to predict intelligence as measured by the 
Stanford-Binet Since the othei infant scalps which have been published 
are veiy similai to the Lmfert-IIieihoIzcr in their gcneial make-up, this 
investigation thiows a ceitain doubt on them as well 

As has just been said, the above icsults show that the Linfei t-IlicihoUer 
Scale w/iJ not predict Binet intcUigence The rcawns for this failure are, 
however, not so easy to discover There are several possible interpretations, 
as follows 

1 The Lmfert-Hierholzer Scale may itself be invalid or unreliable In 
the ojiginaJ standardization of this test a reliability of was obtained at 
SIX months, 75 at nine months, and 88 at twelve months, but these results 
need to be confirmed Conger (3), working at the Univeisity of Minnesota, 
found rather low reliabilities foi the test at one, two, and four months 

2 The Binet test Jtself may be unieljable or inyohd. It is well known 
that this scale is rathei pooi nt the pieschool levels, Its unreliability may 
thcicfoie have helped to lower the correlations, 

3 There ts a possibility that Lmfert-Hierholzer and Binet test differ- 
ent mental functions, the Linfei t-JIieiholyer revealing some sort of motor 
ability, while the Binet is largely a language test An attempt to test this 
hypothesis was made by ndministciing several construction tests along with 
Stanford-Blnet Since these tests were pooily standardized at preschool 
levels, It was felt that the results were not valuable enough to be correlated 
With Linfeit-Hierholzci As far as this part of the investigation was ear- 
ned, howevei, it gave the impression that Lmfert-Hierholzer gave no better 
prediction of the results of motoi tests four yeais later than it did in the 
case of Stanford -Bmet 

4 The IQ Itself may not be constant Possibly the Lmfert-Hierholzer 
gave a valid measure of the infant’s intelligence during the first year and 
the Binet test did the same four years latti ; but the actual intelligence of 
the childicn vaiied during this interval Tins inconsistency might be due to 
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TABLE 3 

Correlation oj^ Ciiapman-Sims Rahnos with Nft Change in Intelligence 

Quo HEN T*" 


No, of cases } 

12 mo 

27 

4-+3rt 10 

9 mo 


+ 29± 12 

6 mo 

27 

+ 36di li 

Total 

SO 

+ 07 


’''That la, the Chapman-Suns score of the infant’s home at the time of the 
first test correlated ivith the algebraic dilfcjencc (Binet IQ — IQ) 


sei^eral factors, One possible explanation would be the influence of home 
environment When these infanta wcie first tested Chapmnii-Sims ratings 
of their home conditions were obtained We correlated the gain or loss 
in terms of IQ points between the Linfert-Hterholzei teat and the Binet test 
With the said Chapman-Siins ratinga with the results shown in Tabli* 3 
Prom this we may infer that tkie low coi relations between Linfert-IIierhol^cr 
intelligence quotients and Binet intelligence quotients aie due, in pan at 
least, to the influence of home environment which had not greatly affected 
the infants during cheir fir&t year but which had exerted a significant dif- 
ferential effect on their intelligence when they wcie retested four years 
later. 


Conclusions 

1 The Linfeit-IIierholzer Scale ndminiatcrecl in the second six months 
of life does not predict Stanfoid-Bmet score four yeais later 

2 Since the Linfert-Hierholzcr Scale la rather typical of the usual inen- 
tnl test for infanta^ some doubt is thrown on the validity of other tests in 
this class as well 

3, Part of the disci epancy between Linfcit-Hieiholzer intelligence quo- 
tients in the first year of life and Stanford-Binet intelligence quotients m 
the fifth year of life may be accounted for by the differential effect of 
superior socio economic status which artificially raises the quotients of chil- 
dien from superior homes 
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SCORES OF SPANISH-SPEAKING CHILDREN ON REPEATED TESTS 
George I Sanchez 

Spanish-speaking children have been found to test consistently lower than 
English-speaking American children on standard tests. This lower stand- 
ing IS well illustrated by findings of Hughes (12) m Texas, of Garretson 
(6) in Aiizona, of Delmet (5) in Califoinia, and of Siningei (21) in New 
Mexico 

It is possible that the deficiencies noted by these and other investigators 
may be due to a number of factors, among which are (d) hereditary limita- 
tions, {b) inferior home enviionmcnt, (c) language handicaps, (d) unsuit- 
ability of tests, and (f) lack of paralellism of conditions under wluch tests 
are given, These factors have been given consideration by various in- 
vestigfltoia working m the field of racial dilfeienccs 
The inferiority of the Negro and Indian races has been suggested by such 
students as Garth (7, 8, 9), Paschal and Sullivan (18), Hunter and Som- 
mermier (13), and Pintner (19, 1923 ed , p 395) — a view not accepted by 
many investigators Yoder (30), in a leview of studies of racial di/fer- 
encesj concludes ^‘that the concensus of competent scientific thought 
finds no proof of racial inferioitty or superiority and eliminates the usual 
methods of determining such standing fiom the field of scientific usefulness.’* 
Assuming the inferiority of Indian heritage, a consideration of the his- 
toiy of New Mexico, where the present study was conducted, repeals that 
not only were the settlers of this region of good SpanKli stock but that there 
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was a negligible amount of race mixture between Indian and Spaniard 
Records (11) of the expeditions and of the early settlements (1598-L700) 
point to this deduction, which is farther fiubstantiatM by an insight Into 
the pTacticeSj past and present of tlie two races 

The influence of environment upon undei -privileged children has been 
illustrated by the work of Freeman and others (+) Delmet {^) and 
Tireman (27) suggest the existence of an environmental handicap among 
Spanish-spefllcmg chiJdren, a view strcngtliencd by a knowledge of the 
economic undcr-pnvilegc found for these children in Texas by Manuel 
(13, pp 20-21) 

While ther-e are both extremes of socio-economic status in New Mexico, 
in general the home environment of these childien must be cl'issed as in- 
ferior The sparsity of population, coupled with the high degree of geo- 
graphical and cultural isolation under which the colonists suffered for 
some three hundred yeaie, is suggestive of the economic and cultural back- 
wflrdn<,ss of the descendants of the earJy conqueiors 

The influence of isolation is jnamfested in the picvnlence of sixteenth 
century customs and language usages Spanish is the home- language of 
the people, in spite of the efforts of the schools and even though the legion 
has been under the control of the United 5t.'ite3 since 1848, This bdingiialism 
offers room for study in its effects upon teat results, 

Studies by Murdoch and others (16) and by Goodenough (10) find little 
evidence of the handicap of bilingualism Yoshiokn (31), oti the other 
hand, found that bt/ingtialism was a hardship for Japanese children irt 
California Similai conclusions were arrived nt by Smith (24) and by 
Saer (20) for Welsh children in Wales and by Wang (28) for Chinese in 
Ohio State University, Suggestion is made by Wright and Manuel (2?) 
of a poasibJe dual language handicap among Spanish-speaking students m 
Texas, while tho work of Brown (2) and of Koch and Simmons (H) in- 
dicates the presence of language factors in testa that they used Otis (17) 
recognized that limitation in hn test for he says that it cannot properly test 
children fiom foreign-Janguage homes 

The aiiitability of tests in establishing i acial diffcrencca la denied by 
Gamio (5, pp 71-75) and questioned by Sunnc (25) That the racial 
differences Indicated by tests may be explained as differences of tempera- 
ment rather than of intelligence is suggested by Hunter and Sommermier 

(n) 

The importance of the conditions under which tc^its are given has been 
demonstrated by Thorndilcc (26) who, by repeating a test day after day, 
obtained substantiai increases in results, Pintner (19, 1931 ed > pp, 92-95), 
though recognizing the influence of conditions and of coaching and tiainmg, 
believes that in the *'usual school situation . * where group tests are not 
repeated day after day, wc may conclude that the increases due to practice 
are negligible.” 
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Thus It appears that, though the influence of conditions under which testa 
aie given constitutes the basic pioblem of this study, inferior home en- 
vnonment and language limitations must be considered in interpreting the 
test results of Spanish-speaking childien in New Mexico, It appeal s likely 
that infeuor heredity does not enter into our testing program with these 
children, Whether, aside from questions of language, the tests are suitable 
in establishing racial diffeiences is still an open question 
The paiticulnr variation in conditions forming the subject of this study 
consisted in giving both the Stanford Achievement Teat (Piimary and Ad- 
vanced), Forms A, B, V, and V (in ordei named), and the Haggerty In- 
telligence Test (Delta 1 and Delta 2) to the same group of 45 Spanish- 
speaking childien, Grades 3-8, in the Bernalillo County (New Mexico) 
Public Schools in December, 1928, Apnl, 1929, November, 1929, and April, 
1930 

TABLE 1 

Mr AN Aoe Scores (m Months) 



Dec, 1928 

April, 1929 

Nov, 1929 

Apnl, 1930 

CA 

141,2 

H5 2 

152 2 

1572 

MA 

101 0 

118 0 

128 9 

143 6 

RA 

109 S 

120 2 

126 4 

134 4 

ArA 

116 6 

124 5 


135 7 

EA 

114.7 

124 2 

127 2 

132 4 


Table 1 shows that the average of the whole group increased In all 
abilities with each successive test The greatest increase occurred between 
the first and second testings, while the period between the second and third 
testings shows the least increases* This latter period included three months 
of summer vacation 

Table 2 shows that, in general, the mean quotients are increasingly larger 
at successive appljcations of the tests, the gicatest increases occurimg in 
those abilities with the lowest quotients at the first testing This indicates 
that the influence causing these changes was a unifying one that tended to 
improve the quotients The gains are greatest between the first and second 
testings and least between the second and third 
A study of individual quotients revealed that, when the differences be- 
tween the average quotients of each of the two school years were found 
for each pupil in every subject, on the average the quotients of 5% of the 
group remained constant, those of 62% improved, and those of 33% de- 
creased The average net gams for the entire group were. 1.29 points in 
ArQ, 1 18 points in EQ, 4 61 points in RQ, and 11 59 points in IQ, 
Comparing the upper (6-7-8) grades with the lower (3-4-5) grades it is 
seen that at the beginning the means for the upper grades are higher than 
those for the lower grades but that changes at later testings are not pro- 
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TABLE 2 

Mean Quotient Scores 




N 

Dec, 1928 

Apiil, 1929 

Nov, 1929 

April, 1930 

IQ 

Grades 

3-5 

23 

69 3 

85 1 

85 8 

92.0 

Grades 

6-8 

22 

74 3 

80 8 

85 6 

92 3 

All 


45 

71,7 

83 0 

85 7 

92 2 

RQ 

Grades 

3-5 

23 

76 2 

81 3 

S2 3 

87.2 

Grades 

6-8 

22 

79,8 

85 + 

85.4 

861 

All 


45 

77 9 

83 3 

S3 8 

86.6 

ArQ 

Grades 

3-5 

23 

so 9 

83.1 

85 3 

88 9 

Grades 

6-8 

22 

8S1 

86 4 

84 6 

86.0 

All 


45 

82.9 

84 7 

85 0 

87 5 

EQ 

Grades 

3-5 

23 

79 1 

85.7 

83 6 

85 1 

Grades 

6-8 

22 

8V2 

87 1 

85 0 

85 1 

All 


45 

SI 6 

86 4 

84 3 

851 


gresaively higher foi the upper grndes Lowei -grade childien equal and 
even surpass the means of the upper grndes at various points and in several 
abilities^ at times changing the relative positions of the two groups, 

Comparison of individual quotients (first testing) by chronological ages 
revealed that there is no general tendency toward improvement in quo- 
tients as the ages increase The average EQ (first testing) of the 2J 
children failing in ages of 1+2 months and below is 81 8, while that of 
the 22 children of ages over 142 months is 81,4 The average IQ of the 
23 children of ages 142 months or less is 72 4, while that of the 22 children 
older than 142 months is 71, There are 12 of the 23 youngest children lepre- 
sented among the 23 children with the highest IQ’s (flist testing) 

A similar age study of the trends in quotient changes between the two 
midyear points shows that, as the ages increase, there is a tendency towards 
less improvement in quotients* A study of the numerical results reveals 
the same thing The 23 younger children made an average net gain of 
2 02 points in EQ, while the older ones gained but 3 point In the same 
way, the younger children made an average net gam of 12.0 points in IQ 
and the older ones 11,2 points 

The average IQ on the first testing of the 23 brightest children is 816, 
and that of the 22 duller children is 60 9 Even with these low IQ’s, the 
average EQ of the biightest children is 87 7 and that of the 22 duller ones 
is 75,2 Some individuals with IQ*s below 70 on the first test have subject 
quotients that approach the normal 

On the retests the brightest 23 make an averngc net gam in EQ of ,3 
point between the two midyear points, the dullci gain 2 9 points Sum- 
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TABLE 3 

Zpro-Ordbr 7’s qetwfen Quotients and bctwefn Changes 


Quotients 

(l3t test) 

Changes (2 midyear 
points) 

IQ and RQ 

75 

23 

IQ and ArQ 

54 

04 

IQ and EQ 

72 

07 

RQ and ArQ 

52 

62 


laily, the brightest 23 gain an average of 9 9 points in IQ, while the duller 
22 gam an average of 12 4 points 

Correlational studies, of which Table 3 is a sample, reveal marked posi- 
tive correlations between all quotients of the first testing Reading and in- 
telligence have the highest correlation of any two abilities, while reading 
coirelates more highly with all abilities Chan docs any othei one abiliCv 
The changes in the mid-points of the two years indicate close relationship 
between the changes in reading and those m intelligence, while reading 
again stands out in all correlations The average zeio-ordcr r between 
IQ’s (first testing) and changes in RQ’s, ArQ‘a, EQ’s, and IQ^s is — 13, 
between AiQ’s and the changes, — 04, between EQ*s and the changes, 
— 10, and between RQ’s and the changes it is — 20 

First-order partials, where the quotients (first testing) and the changes 
aie held constant in the zero-order /'s mentioned above, show that, in gen- 
eral, reading and intelligence, and then changes, exert the most influence 
upon the relationships noted — the effect produced by each in each case being 
about the same 


Conclusions 

1 As a general lule, the mean quotients m the various abilities tested 
are increasingly gi eater at successive applications of the tests The gam 
was greatest between the first and second testings and least between the 
second and third, the interval which included the summer vacation^ The 
amount of change between the mid-points of two successive school years 
resulted in average net gams of from 1A8 to U 59 points for the group ns 
a whole 

2. The increases in mental ability were the largest, with the increases 
in reading ability next in order 

3 The upper giadcs show higher quotients on the first testing but make 
smaller gams on the retests than do the lower grades While there is little 
or no correlation between chronological age and ability as measured by the 
first tests, the younger children make greater gains on the retests than do 
older children 

4 The brightest children have the highest educational quotients on the 
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fiist testj but on the retests the duller children make greater gains in both 
mental and educational ability* 

Si Though marked correlation is shown between all abilities (first test- 
ing)! reading, as a rule, correlates most highly with other abilities, Reading 
and intelligence have the highest con elation of any two abilities and, in 
partial correlations, exert the most influence upon the correlations between 
all other abilities (the effect produced by each in each case being about the 
same), 

6 Quotients show negative correlations with their changes Changes in 
reading and in intelligence stand out not only in the zero-order correla- 
tions but also in partial correlations 

IwmPRBrATiON5 

Which of the four applications of these tests probably best represents the 
actual ability of these children? With regard to intelligence tests, Slo- 
coinbe (^2> 23) believes the second teat to be the best. This belief is based 
upon the conviction that tests beyond the first will be equally subject to the 
influence of "group factors” Whether this is true of the individuals m our 
gioup, our data do not show, 

The present study docs show that, for both mental and educational abili- 
ties of Spanish-speaking children, the changes beyond the second test vary 
not only for grade gioups but also for different ages, for different school 
subjects, and for the brighter and duller ones of the group This varia- 
tion makes any evaluation of the merits of any one application extremely 
difficult 

At least one may ^ny that it is advisable to defer judgment of the ability 
of these children until several tests, at considerable intervals apart, are 
given This is illustrated by the fact that the factors making for improve- 
ment showed a unifying influence upon quotients, causing quotients initially 
at substantial distances apart, to approach each othci moie closely upon 
each retest It is probable that some test beyond the fiist, given much later, 
wiU yield a truer measure for these children than can be obtained from the 
first test, 

What are the possible causes of the large gains noted upon successive 
applications of tests? Possible causative factors suggest themselves in se- 
lection, in a lack of paralellism of conditions among the seveial testing 
points, in school training sufficient to accelerate pupils beyond their normal 
rate of growth, and in increasing facility with the English language. 

Selection of the more gifted children for the retests did not enter into 
thU program as only the results of the children who took all testa have 
been included, Certainly, little If any of the general supeiiouty of the 
upper-grade children can be attributed to the gradual piocess of selection 
of the more gifted children as they advance in the grades When the more 
gifted half of the group is analyzed, it is found that 44% of it is composed 
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of lower-grade children, that there is no correlation between age and ability, 
and that moic of the younger children than of the older ones are in the 
upper half 

The physical condittons of all testings were equalized aa far as was pos- 
sible The same examiner was in charge of all testa, the same room was 
used, the time of day was approximately the same, mental and educa- 
tional tests were given first equally often, all papers were scored at least 
twice, and the chronological ages were carefully investigated 
The direct practice effect resulting from the repeated application of the 
same test (three forms of the Stanford, one form of the Haggerty) was 
probably a contributing factor in bringing about the gains noted The 
long intervals between testings (4 to 7 months) suggests that the direct 
practice effects m our program are probably i datively small It is also 
noteworthy that the amount of increase, even after such long intervals, ex- 
ceeded that attributed to practice in cases where tests are repeated day after 
day, 

Intensive school training, sufficient to accelerate pupils beyond their 
noimal growth, could account for improvement in a limited field of abil- 
ity The lesultg presented here, however, show a general improvement over 
the entire range of abilities, over a period of two school years, and with 
children of all grades and ages No emphasis was placed upon any aspect 
of the curriculum during the two years of the testing piogram with the 
possible exception of the stiess upon language (leading) incidental to the 
education of the pupils with a foreign home-language 
The influence of the superiority of school environment over the home 
environment of these children is not easily overestimated Barrett and 
Koch (1) have shown that nursery-school tiaining improves the test re- 
sults of dependent children, which makes it seem quite possible that school 
experience la an important factor in producing improvements in the abili- 
ties (or m revealing native abilities) of children of inferior environment, 
That this factor was operative in the present instance is argued by the 
fact that the factors causing the changing in abilities affected the test re- 
sults of these children with lessening intensity as the children grew older 
In other woids, it appears that these children are more susceptible to the 
influence of these factors when the children first come into contact with 
school experiences (when they are young) than when they arc somewhat 
more advanced in school work (when they aie older) 

Closely connected with the influence of school training is the influence of 
an increasing facility in the use of the English language This is well 
illustrated by the close relationship existing between ability in reading and 
nil other abilities, and especially by that existing between reading and men- 
tal ability as measured by a standard group test Not only did reading 
correlate most highly with all abilities but it was observed that the im- 
provement in reading was the one most closely associated with improve- 
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ment m all abilities, that rending was the ability most closely related to 
improvement in all abilities, and that the influence of reading ability and 
of the changes in that ability was the greatest of all in the correlations 
between the abilities, the abilities and their changes, and between the 
changes themselves 

The close relationship between reading and other abilities is indicative 
of the influence of the language factors in the interpretation of test results 
This relationship suggests a cnteiion for the better judgment of the educa- 
tional and mental abilities of Spanish -speaking children when the processes 
involved in the tests are less conunan to these children thnn they were to 
the children upon whom the norma are baseci 

As a final suiuraary, the results observed in this study point to certain 
influences which must be considered in interpreting the test results of 
Spanjsh-speaking childicn To avoid falling into serious error, investigatois 
must take into consideration the conditions undei winch tests aie given, for 
not only do successive testings at wide intervals apart, levcal thdt signifi- 
cant gams occur in the ability quotients of these children, but the im 
provement varies by grades, by ages, and by relative brightness of the 
cfiildren The relation of language ability (as measured by reading tests) 
to both mental and educational tests offers fuithcr room for variations in 
the interpretation of teat results J'ailure to consider those factors may Seri- 
ously impair the value of tests, even to the extent of invalidating results 
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VISUAL IMAGERY OF IIIGH^SCIIOOL PUPILS 
Henry Bowers 

The writer has descrzfcied G) a battery of three tests m visual fmagery 
In Test I thcic aic 2+ senes of photogi aphs, each senes ranging from a 
picture of perfect clarity to one completely blurred* A different object or 
scene 18 used for each series. In Test HI, 72 pairs of photographs are 
employed, each pair consisting of a perfectly deal picture and a blurred 
one of the same object* When using Test I, a subject is required to locate 
his image of the first (most distinct photograph) at a picture or between 
two pictures in the aeries. An arbitrary value 0, 1, 2, oi 3, etc is given 
to each photograph and intermediate step in a series A different plan 
is adopted in Test HI* The subject selects paira in which the blurred 
photograph corresponds most closely with his vhual image of the clear one. 
Values had been assigned previously to each blurred photograph in Test 
HI by haying each member of a group of 132 subjects pretend it was his 
visual image of its perfect mate and locate it on a six-^jtep scale of clarity 
Test II requires the subject to rate on the same scale the visual image 
aroused by each of 45 Words The reliability coefficients for Tests I, II and 
III are 92, 92, and S6, icspcctivcly For the composite of the three tests 
the eatjmated reliability coefficient Is 96, These figures were obtained from 
firat-year high-achool pupils, Although it wna shown that aubjects, in using 
a rating scale in the estimation of visual imagery, arc consistent in any 
tendency to exaggerate or tninimizc their estimate, there was evidence that 
this tendency operated but slightly in Test II, and not nt all under the con- 
dJtjojia of Tests I and 111* , 

The Prodlbm 

A study was made of the influence of nge, sex, IQ, and scholastic ability 
on scores on the writer's battery, 

Procedure 

Influence of Age and Sex Testa I, II, and HI were given to 13+ high 
school pupils whose chronological ages were between 13 and 21 years The 
results are given in Table I 

It 18 obvious, without further statistical refinement, that thcie is no differ- 
ence between the sexes in respect to scores on the buttery Also, within the 
limits 12 to 21 years, there is no apparent correspondence between age 
and score 

Inpuence of IQ In view of the absence of coucspoiulencc between 
chronological age and scores on the battery, one would not expect to find 
signiheant correlation between IQ and ability to evoke visual images, 
The coefficient of correlation between IQ, aa obtained from the Otis S A. 
Test of Mental Ability (Higher Examination), and scores oti the battery 
was found to be +.03± 10 for 43 first^year higU^school pupils. 



SHORT ARTICLFS AND NOTES 


233 


TABLE 1 

ScORlS ON THE COMPOSITE OF TesT3 L AND III I OR HiGH-ScHOOL PUPlLS 
OF Biffprent Ages 


Age 

Boys 

N Mean Scores 

Gills 

N Mean Scores 

Boys and girls 
N Mean Scores 

12— U 99 

8 

134 

16 

147 

24 

143 

14—14 99 

12 

142 

13 

138 

25 

140 

15—15 99 

10 

148 

15 

142 

25 

145 

16— 16 99 

11 

141 

9 

143 

20 

142 

17—17,99 

6 

129 

11 

143 

17 

138 

18—20 99 

14 

151 

9 

142 

23 

148 

Total iS”s 







and mean scoics 

61 

143 

73 

142 

134 

143 


TABLE 2 

COEFriClBNTS or CoRRFlATrON BETWEEN SCORCS ON THE COMPOSITE OT TFST3 
L II, AND III AND Teachers’ Marks in First-Year High-School SunjEcra 


Subject r 


English 

31 

+ 17± 12 

British History 

31 

+ 01±12 

Geography 

31 

+.03±.I2 

Latin 

31 

— 0J± 12 

French 

31 

+ 06±.12 

Algebra 

31 

— 19± 11 

Agriculture 

31 

— 02±12 

Art 

31 

■f.I2± 12 

Unweighted 

Mean mark 

31 

+ 02± 12 


Correjpon device between Acade^nic Achiev€me7it mid Scores on the CQ7n- 
ponte of Tests J, II and III Teachers^ final marks m eight first-year high- 
school subjects were obtained for 31 pupils, none of whom was a repeater 
The marks were based on term work and a final examination of the essay 
type. While the unreliability of the marks for a single subject is granted, 
the total for the eight may be considered a fairly valid index of a pupil’s 
ability to master the academic course in question The coefficients are re- 
ported m Tabic 2 

It IS apparent that no significant relationship exists between ability to 
evoke visual images as measured by the writer’s tests and ability in the 
above eight secondary-school first-year subjects. 

Conclusions 

Scores on the writer’s tests of ability to evoke visual images aie inde- 
pendent of (<i) age, within the range 12-21 years, (i) sex, within the range 
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12-21 years, (c) IQ, and (d) ability in certain first-year second ary-schoel 
subjects 

NEFCRCNCt 

I lioWBRS, H Studies in visual imagery ^Jyrfet 7. Psychol , 43, 

216-229, 

Oiiama ^Qtmal Schoel 
Canada 


KNOX CUBE TEST AND DIGIT SPAN* 

Edith A, Davis 

Although digit span has been included in a number of tests of general 
latelligencc, and has been found to correlate with scores on intelligence 
teats and with educational achieveinent (6, 4, I, 3), the Knox Cube Test 
seems to be a test of specialized ability, ^‘paying a premium to resourceful- 
ness and ingenuity” (5), and “should not be used for the purpose of meas- 
uring what we call general intelligence” (7) However, since the most 
common expedient employed to facilitate performance la to give the num- 
bers 1-2-3-4 to the blocks and to remembei the series of tapa by the numbers, 
one would suspect a relationship between excellence of performance on this 
test and digit span 

A class of 36 children pi8t completing the first grade was selected for 
investigation of this point. Number work had not been started, but oil 
the children proved able to recognize digits by sight, so that it wag pos- 
sible to present digits visually as well as orally The tests were given 
individually, because of the age of the subjects They were repeated for 
reliability at the end of a week Criteria consisted of the Pintner- Cuumng- 
harn Primary Mental Test, a five-step estimate of general ability obtained 
from rhe teacher, and the scores made on an objective reading test, 

Auditory aeries were given m the u^ual manner, beginning with thiee 
digits and continuing until failure was encountered in three trials at a given 
level, The range of performance on both first and second teats was from 
three to seven digits, inclusive Visual senes were presented by single 
inch -high gray digits, mounted on a 3xS-iiich white caid Length of ex- 
posure was timed to approximate the time consumed in giving verbal senes, 
and response was oral, Siibvocal repetition was rarely noted, although one 
subject volunteered the statement "I can remember the numbers better if I 
say them to myself before I say them to you'^ The visual span ranged on 
the first test from two to six, and on the second test from three to six digits, 
inclusive With both modes of presentation, one successful repetition at 

*Thia problem was suggested by, and jjivcsngatcd under the direction 
of Dr Florence L Goodenough. 
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each level vvas scoicd as coricct, omissions and tiansposUions were scored 
aa failures. 

The Knox Cube Test was modified (a) by using, instead of cubes, inch 
squares of gray paper mounted at half-inch intervals on white cardboard, 
thus eliminating the third dirnension and making the material used in this 
test less dissimilar to that ordinarily employed in the schoolroom, and 
(Zr) by using five squares instead of four, so that a wider range of number 
concepts could be brought into play in simple scries instead of increasing 
the difficulty and using only four concepts The card was placed before 
the child with the instructions, “Watch me,” the squares were tapped with 
the unsharpened end of Q pencil, which was then given to the child with 
the words, “Now you do In the first test the senes uniformly began 
at the child’s right, for the second they wejc simply icversed so ns to begin 
at his left Some children ahowed a tendency to begin as before at the 
right, but in every case quick self-coriection resulted, and there seemed to 
be no effect on the final score This test is referred to as the modified 
Knox Cube Teat 

This modified test presents difficulties of administration and scoring not 
encountered in the oral or visual picsentation of digits. Table 1 gives the 
senes used, the number of children passing each, and the score awarded 
Three of the senes proved to be of approximately equal difficulty for the 
subjects, and Series // seemed less difficult than Senes p which preceded it 
In scoring, Senes c, d, and e were all given a score of 4 Before adopting 
this scoring method, the coefficient of correlation (product moment formula) 
between the first and second tests was obtained, using fiist one point for 
each series (1 -9), and second the method outlined above The first co- 
efficiency was 18, the second 32 There seemed to be enough difference in 
reliability to wairant the adoption of the method used, but It is unfortunate 
that the test did not piovc more reliable 


TABLE 1 

Series Used, Number or Children Passing Each, and Scorb^ for the 
Modifiid Knox Test 


Senes 

First test 

No children Score 
passing 

Senes 

Second test 

No children 
passing 

Score 

a 

54321 

36 

2 

a 

12345 

36 

2 

h 

543212 

34 

3 

h 

123453 

35 

3 

c 

54312 

19 

4 

c 

12354 

24 

4 

d 

53124 

20 

4 

d 

13542 

29 

4 

e 

51423 

15 

4 

e 

15234 

22 

4 

f 

531421 

5 

5 

f 

135+25 

14 

5 

0 

524132 

2 

7 

Q 

142534 

1 

7 

h 

5432135 

5 

6 

h 

1234531 

7 

6 
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TABLE 2 

Correlation of Modified Knox Cude Test wini Digit Span and tub 

Criteria 

Chron Teach, Read- Pintnei Via Vis And And Knox 



age 

est. 

ing 

Cun. 

2nd 

1st 

2nd 

l3t 2nd 

Knox— first 

— 21 

16 

04 

18 

— 

— 18 

— 

— 41 32 

Knox— second 

— 

— 

— 

29 

18 

— 

01 

— 

Auditoo — 

— 05 

,23 

15 

.08 

— 

49 

74 


first 

Auditory — 



- - 



08 

67 




second 

Visual — 

23 

36 

.40 

19 

84 




first 

Visual — 



_ 

,19 





second 









Pintner- 

13 

32 

07 






Cunningham 
Reading test 

,0S 

65 







Teacher’s 

— ,21 









estimate 


*Daahes are used wheie the coefficients were not calculated. 

SjgniHcaDt remarks or behavior on the part of the children were noted, 
but yielded little information as to the plan or imagery used to assist the 
performance, One or two counted the taps as they made them, while sev- 
eral were obviously guessing, There was no indication that in any case 
the squares were subvocaliy numbered, or that the test was consciously 
associated with the visual and auditory presentation of digits 
Practice and fatigue were controlled by the ABBA method, the class 
being divided into six groups and given the tests in all possible combina- 
tions of order, There was some indication of transfer of training between 
auditory and visual seiies, especially on the hrst test The second position 
seemed to be most favorable on the lirst test, but there was no difference 
in score whether the test was given first, second, or thud on the second 
testi 

The coefficients of correlation between all the tests were calculated by 
the product moment formula, and arc summarized in Table 2 It will be 
noted that the test-rctest reliability for auditory digit span is .7'!-, for visual 
span The correlation between auditory and visual span is *49, some- 

what higher than the 39 obtained by Hao (3). The relationship between 
auditory and visual span and the Knox Cube Test la — ^,+1 nnd — 18, re- 
spectively, for the first test, and .01 and .18 for the second test It appeals, 
then, that excellence of peiformnnce on the Knox Cube Test, as modified 
In this study, IS not positively correlated witli high digit span 
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NOTE ON AGE OF PARENT AND INTELLIGENCE OF OFFSPRING 

F, H Fimch^ 

Steckel (4), reporting an investigation into the relationship between age 
of parent and intelligence of ofFapniig, concludes that ^‘children born of 
very young parents are less intelligent than children born of more mature 
parents Below the age of twenty-sjx to twenty-eight for mothers and 
thirty to thirty-two foi fathers, the younger the parents the less favorable 
19 the prognosis for the intelligence of the offspring" While several pos- 
sible explanations are suggested, the author makes no attempt to discover 
the factors operating to produce the lelationship existing in her data 

The subjects involved in the above study repicaent a wide range of 
socio-economic status It is probable that parents of differing socio-economic 
(and intelligence) levels marry at different ages Therefore, in Older to 
reveal any result of biological factois dependent upon parental age that 
might operate to influence intelligence in the offspring, it was decided to 
study data from a group highly homogeneous as to social and occupational 
level This homogeneity wns maintained by including no data other than 
that secured from families in which the father was a professional man 
holding a college or univcisity degree This is, It seems, a more homo- 
geneous group than any one level on the Taussig scale The factoi of race 
has not been so thoroughly controlled, the gioiip being almost entiiely 


Trom the Institute of Child Welfare and College of Education, Univer- 
sity of Minnesota 
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TABLE 1 

Maternal Acts and IQ of OirspRiNc*^ 






Maternal 

age^ 






" "l65 


1 




1 





160 










Ul 

a 

155 


1 

1 

1 







150 


1 

1 







n, 

Ui 

US 



1 

1 



1 

1 


Ud 

o 

UO 

1 

1 

4 

4 

1 

2 

l 




135 

1 

1 

6 

7 

3 

3 

6 



o 

130 

1 

2 

9 

10 

A 

5 

2 

2 


+-I 

a 

125 


2 

12 

14 

9 

3 

2 

2 


u 

120 


6 

17 

17 

13 

S 

1 

2 

1 

O 

115 

1 

10 

10 

21 

14 

10 

4 

4 

I 

O' 

no 

1 

11 

14 

15 

16 

6 

5 

2 


a> 

105 

1 

8 

S 

9 

6 

3 

1 




100 


1 

9 

6 

4 

3 

1 

2 


S) 

95 


2 

* 

3 

2 

4 

2 




Ages 

18-20 9 

21 

24 

27 

30 

33 

36 

39 

42-44 9 


N 

6 

47 

88 

108 

72 

d8 

26 

IS 

2 


M 

12S.0 

118 8 

1221 

120 9 

118 4 

120 0 

122 8 

120 8 

120 0 






= 

412 







II 

sii 

= 29 34 





- 120 05 




(fj, ~ 

4 86 





12 25 









= —0 009± 033 








Ov-i 

= 0 128 






^The writer ia indebted to Miss Charlotte Croon foi checking the accuracy 
of all computations* 


North European, but including a small number of Jewish families In no 
case were there language handicaps. 

The datn employed were drawn from the files of the University High 
School, Univeisity of Minnesota For several yeats every child entering 
University High School has been given a scries of five group intelligence 
tests, The tests used were Army Alpha 8, Pressey Senior Classification, 
Haggerty Delta 2, Terman Group, Form A, and MiUer’a Mental Ability 
Test, Form A, Intelligence quotients were computed for each individual 
from the results of each test, and then equated according to the method 
proposed by Miller (3),^ so that all recorded intelligence quotients may be 
considered for practical purposes equivalent to Stanford-Binet IQ^s Of 
these five equated IQ'a, the median has been taken as the best measure of 
the child’s ability, 

When parents apply for admission of their childien to University High 
”A table of values used may be found in an article by Kefauver (2) 
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Motcrrmi oj^ 
fio of- cas^s 


\, 



















1 






— 
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6 47 88 108 71 48 lb 15 I 


FIGURE 1 



FIGURE 2 


Sciioo], iJiey furijjsh juformatjon as to their own ages, occupatjonsj educa- 
tion, and certain other data As a check on the accuracy of these data, it 
was possible to compare in 25 cases two apphcatione made by the same 
parents at different times In no instance was there an inconsistency in 
the statement of mother's age in the two reports, and in only one case did 
the age of a fathei as reported show any disciepancy. (This appeared to 
be a clerical error The case was not included in the data studied ») 

The data consist of 412 cases with maternal ages, and 419 cases with 
paternal ages, The latter includes all except 9 of tlie cases of the former 
group* 

The distribution of IQ’s and maternal ages is shown in Table 1 For 
these data the product-moment coircLation was found to be —0 009± 003 
In spite of the small number of cases in certain columns, the correlation 
ratio {riyj}) was found to be 0 126, thus satisfying Blakemnn’s (1) criterion 
for linearity, (BlnkemanN criterion — 1 92 ) 

The distribution of IQ’s and paternal ages is shown m Table 2 In this 
instance the value of r was computed as — 0 0497± 033, and the value of 
Tjyj, ns 0 097, again showing no evidence of any curvilinear relationship 
(Blakeman’s criterion = 1 26 ) 

Figures 1 and 2 present in another manner the nature of the relationship 
in the data studied Again it is clear that there is no tendency foi the 
ages and IQ’s to vary together 

It will be of interest to compare these two figures with those included in 
Stcckel’s article. The compniiaon of the curves from these two sources 
suggests that selective factors related to socio-economic or occupational 
status are lesponsible for the apparent relationship in her data Since all 
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TABLE 2 

Paternai Ages and IQ of OrrspRiNc 
Pateinnl ages 


165 1 


.5 

160 

155 


1 


1 

1 






ISO 


1 


I 


1 




M 

It! 

145 



2 


1 




O 

140 

1 

3 

1 

6 

3 

2 


1 


'o 

135 


1 

9 

5 

6 

3 

1 

1 



130 


2 

7 

9 

7 

6 

4 


1 

S 

125 


6 

9 

13 

4 

7 

4 

2 


a 

120 

2 

7 

17 

10 

18 

4 

2 

3 

2 

§ 

115 

2 

4 

18 

18 

8 

11 

9 

3 

i 

cr 

110 

3 

9 

14 

17 

14 

9 

4 

2 

1 

Oi 

CJ 

105 

1 

3 

8 

11 

8 

1 

1 



s 

100 


1 

6 

4 

8 

5 


2 


QD 

95 


2 

2 


2 

6 

1 

1 


fl 

1— C 

Ages 

2U23 9 

2+ 

27 

30 

33 

36 

39 

+2 

45-47 9 


N 

9 

41 

93 

95 

SO 

55 

26 

15 

5 



1186 

122 7 

120.3 

121 5 

119.9 

118 8 

120 6 

118 9 

1215 






N ^ 

419 








32 58 





= 120 0 





ITiff ■■ ■ 

S.04 




<ry — 

12.1 




/j,, = —0 0W± 033 


evidence of relationship disappears when these selective influences arc held 
const ant| It seems improbable that, within the age limits included above, 
there will be found any biological factor dependent upon parentis age that 
exercises an effect upon the intelligence of the child 
It may also be noted that the age of the parent is dhcctly i elated to 
order of birth within each family It might therefore be expected that if 
IQ increases with succeeding birth oider, this increase would be revealed 
in higher IQ’s at the later paicntal ages, No suggestion of any such lU' 
crease can be seen in the above data. 
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PSYCHOLOGICAL EXPEDITION TO CENTRAL ASIA^ 
Alexander R Luria 

In July, 1931, the Uzbek Reaearch Institute of Samaikantl, together with 
the Moscow Institute of ExpeiimentaJ Psychology; organize J the iirst ex- 
pedition of the Soviet Union for the study of psychological characteristics 
of peoples in vanotis stages of culttiia} development 
The mm of the expedition was to investigate the variations m thought 
and other psychological processes of people living m a very primitive 
economic and social enviionmcnt, and to record those changes which develop 
as a result of the introduction of higher and more complex forms of economic 
life, and raising of the general cultural level 
One special task of the expedition was to develop new methods for 
evaluating intellectual status of individuals in very backward communities, 
because the usual methods of determining intelligence are inapplicable in 
the vciy special cultural conditions mlluencmg the intellectual piocesses of 
the members of these groups Another task was preparation of educational 
methods which could be applied to these communitjes, ^uch as the teaching 
of counting, reading, etc 

The expedition was oigariized under the direction of Piofessor Alexander 
Luna of Moscow The members of the expedition included V I Leventuev, 
V N. Arbuzov, V V. Zaharova, II Ashrafi, A, Boibuiova, L S, Oazaryanz, 
A D Kolbin, E N Mordkovich, H Hakimov, M Iloclzinova, F N Shemya- 
kin, A A. Usmanov, and R Yiissupov 
Before the expedition entered the territory, a two months’ seminar was 
conducted by Professor Luna in Samarkand in May and June, 1931, in 
which special topics were assigned, methods studied, and preliininai'y pro- 
jects were carried out 

The expedition began its work in Uzbekistan with the native population 
The chief work was done in the Alai Mountain region, and in the districts 
(Kuhlah) of Shahimardan, Yordnn and adjacent uplands, where the people 
live under primitive nomadic condition'!, A^ a control territory was taken 
die region of the River Narin (Kishiak Utcli-Kurgan) which has a very 
active cotton raising industry and highly developed collective farming, but 
with a population still backward culturally 

Special attention was given to those socio-historical factors which in- 
fluenced the development of the various stages of culture, and especially 
those changes which came as a result of the economic renascence of Central 
Asia 

For the purposes of the research both territories were found to be very 
satisfactory The following problems were taken up by members of the 
Btaff 


♦Translated by J Kasanin and F L Wells 
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L S Sa^aryan? and E N Mordkovich-'the structuic of peiccption in 
various stages of cultural development (perception of color, form, and 
optical illusions) 

A R Luna, L S Sazaryanz, E. N Mordkovidi, and V V Zacharova— 
the configuration of vision in the system of visiinl thinking 
A Baibiirova and II Ilakimov— structure of elementary intcilectual 
processes in various stages of historico-psychological development 
M Hodzinova— verbal logical configuiation in the system of visual think- 
ing 

A D Kolbm— concept formation in stages of cultural development 
F I Leventuev— the development of causal thinking 
A D Kolbm and H Asharli— traditional lehgioiis thought m the de- 
velopment of tlie personality. 

F N. Sliernyakin and P Yiissupov— perception of printed material In a 
system of visual thinking. 

A. A, Usmanov and V N Arbuzov— nmneucal opeiations in n system 
of visual thinking 

A R lirria and V V Zacharova—sclf-aaalyais and evalunfion of other 
individuals at various stages of personality development 
All these studies will be published in the transactions of the expedition 
and some, subsequently, in foreign psychological journals. 

The expedition is an attempt at collective experimental leseaicli by a 
group of psychologists undertaken for investigation of psychological origins 
in human development A similar expedition will be organized in the 
summer of 1932 to continue the same work. The expedition will have an 
international character, aa it is planned to invite foreign psychologists to 
partiWpatc in it 

All inquiries should be addtessed to Professor A. R Luna, Serebryani 
Pereulok 5, kv. I, Moscow, U. 8, S R 
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Jean Piaget The Cnild’s Conception of Physical Catisaliiy (Trans by 
M Gnbam ) London Kegan Paul, New York llarcourt, Brace, 1930 
Pp. viii“h309» 

In The Child's Conception of Physical Causality, Piaget continues the 
study of children's thinking which he has been publishing at intervals since 
1926^ The methods of study described in this latest contribution are on 
the whole the same as those employed in the eniliei vvoik, and there is a 
certain degree of overlapping with observations reported in The Child's 
Conception of Ilts Jf^orld The most impoitant change in method is that 
the questions asked of the child aie moie frequently given a concrete setting 
than IS the case in the earlier work For instance, he was asked about the 
effect of diopping a pebble into water with the objects for the experiment 
in front of him, and the expeiimcnt was peiformed before he was asked to 
account for the phenomenon Similarly, when he was asked to explain the 
working of a bicycle he had a real machine or a cardboaid model to ex- 
amine For the lest, the method consisted of oral questioning often of a 
very persistent kind The following is an example of such questioning, 
the subject being a child of three and a half years *'IIow does a train 
go? — With wheels — What makes the wheels turn? — From the stuff (Fr 
fabrique) — What is the stuff? — Heat, smoke — Where doe<? it come from, the 
heat that makes the wheels turn? — ^To the sky (=fiom the sky?) — Where 
does the heat of the engine come fiom^ — In the tunnel, on the ground — 
Where does the heat of the tunnel come fiom? — It comes out of the tunnel 
It’s heat, smoke — What makes the smoke? The funnel It comes out — 
Where does this smoke come from? — ^To the sky It goes through the holes 
in the station — la there smoke m the sky? — ^Yes, over there (points to a 
cloud) — What is it? Heat — ^Are the clouds made of heat? Yes> of 
smoke — Where do the clouds come from? — Fiom the heat — Where does 


^Language and Thought of the Child, 1926. Judgment and Reasoning of 
the Child, 1927 The Child's Conception of Ills fVotid, 1928 
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It come from? In tl't- tunnel m the holes of the station — Where does jt 
come from? Right up high/'^ 

The hook la divided into four sections The first section deala the 
child’s explanation of movement in relation to natural objects such as air, 
wind, water In the second section prediction and e'cplanation were studied 
The third section deals with the child’s understanding of the mechanism of 
bicycles, steam engines, motor cars, nnd ncioplanea The final section 
draws togethei and re -a [firms Piaget’s conclusions with regard to the 
characteristics of childien’s thinking about reality and causation 

Before coming to the consideration of Piaget's views, it is of mteresi to 
take stock of the nature of his data Here arc children from about four 
years to twelve years of age being asked questions for which, in the early 
stages anyway, they have not the knowledge for a coiiect answer What 
kind of answer will they hit upon? For the consideration of this problem 
we summarize below the answers to a representative selection of questions 
put by Piaget 

The first mo stages are the most interesting for the psychologist because 
they are but little affected by teaching on the subject-matters of the ques- 
tionnaire When we look at the answers of the first stage as n group we 
see that they fall into two main divisions, When the child ig asked about 


Question 

1st stage 

Answer 

2nd stage 

3rd btage 

(Hands are clap- Hands make ah 
ped) which comes from 

What did I do? outside although 
Where does air windows are 
come from ? closed 

Theses children, 1st 
realize that theii 

Air from inside 
skin 

and 2nd stages, do 
j is air in the room 

Hands create 

not 

Lid with Id in it 
IS swung in a 
vertical direc- 
tion, Why does 
not Id drop out? 

Box: has sides 

Penny has no 
time to drop 

Box produces air 
and this flowing 
back keeps Id in 
position 

Where does wind 
come from ? 

Made by man, 
God, or 
machines 

Made by objects 
(which as a mat- 
ter of fact it 
moves.) 


What makes the 
clouds move 
along? 

We make them 
move by walk- 
ing 

God or man 
makes them move 
and they can 
move of them- 
selves because 
they nre alive 

They move by 
themgcHes 
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Question 

1st stage 

Answer 

2nd stage 

3id stage 

Why does the 
water in the 

Arve move 
along? 

People or fish 
make it go by 
their movements 
and it also goes 
of Itself for the 
good of man 

Stones, waves 
etc, arc the 
occasion foi 
making it do 
what It has in 
Itself a tend- 
ency to do 

Slope of bed 
plus finalistic 
and dynamic 
explanation 

Why do clouds 
not fall? 

Because they stick 
God keeps them 
up 

The sky keeps 
them up 

The wind 
pushes them 

Why will water 
rise m vessel 
when Id is 
dropped in? 

The penny is 
heavy (He is 
leally thinking 
of an upwaid 
thiust.) 

Weight btill as- 
signed as reason, 
but prediction 
made in relation 
to volume 


Why IS there a 
shadow here? 
(Hand held up 
against light?) 

Because there is 
a hand from 
which shadow 
emanates and also 
because there aie 
shadows under 
trees, etc 

Emanates from 
object 


How does 
bicycle move 
along? 

Any pait that 
strikes the eye is 
named oi the 
cyclist or air in 
tyres, etc. 

As foi 1, plus 
the idea of 
necessity of 
having cogwheels, 
chain, etc 

Mechanical 
explanation 
attempted 
but not 
achieved, 


things that are very difficult to obaeive or to experiment with he is likely 
to appeal to some very vague notion suggestive o£ power such ns machines 
or God, The little child can have no real notion of why clouds do not 
fall If he 18 forced to guess he gives back one or other of the omnipotent 
causes that are so often quoted to him in answer to his questions about 
cause When he Is asked about phenomena that arc more within his ken, 
but for which he has not the necessary knowledge or experience for a 
correct answer, he picks out some sti iking feature and links it up with the 
effect Qs best he can For instance, when the hands aie clapped it is 
obvious to him, as to others, that hands and air are the outstanding features, 
but he does not know that the room is full of air People always talk of 
going out of doors to get the air So if he is forced to give an explanation 
he makes the air transport itself through the closed windows to the hands 
Again the sides of the lid aie what strike the eye in relation to the penny 
not falling and foi the greatei pait of the circular course they would be 
effective If we watch the clouds as we walk they appear to move People 
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rowing on the river seem to make the water move, so do hsh swimming 
The way the penny sinks in the glass of watei suggests weight, and, even 
if in the given expel imcnt it is dropped very gently, the child will have had 
experience of things dropped into wnter causing an upward rush of air 
bubbles auggcsLing an upward force which to the child would account for 
the rise in the level of the water If you do not know that light is com- 
posed of rays that are blocked by most substances — and how should a little 
child know this?— ivhat is there for you to hit upon as the cause of the 
shadow but the object? No doubc, it is sti ange that this black ghost should 
appear every now and then, but it does and it is just like the object that 
it accompanies It seems then that evciy one of these answers is the one 
to be expected, given the limited knowledge and experience of the child, 
Putting on one side the answeis ascribing the action to God, the answer 
that the scientific adult would be least likely to give is the one to the hand- 
clapping question His grasp of scientific laws and the whole trend of 
modem physical explanations wotild make him loath to admit action over 
a gap ill this way But the mass of non-scientific adults aie very unclear 
With regard to continuity in fields, such as wireless reception, where their 
knowledge is limited* It is only a comparatively few years since even the 
scientist would have been prepared to admit the possibility of such action 
as the child assumes So why should the child have any prejudice against 
It? 

Each second'Stage answer involves an advance on the fiist m one or 
other of several different ways, e g * 

1, The feature in the situation picked out as the cause, while not ac- 
tually such, 13 more nearly related to it than the factor chosen at the first 
stage In saying that the penny has not time to fall out of the lid the child 
IS “warmer'* than in saymg that the aides keep it in because he has hit on 
the element of speed as essential — the sides may be there and the penny 
still fall if rotation, is not fast enough 

2, Action at a distance is ceasing to be aasiimcd — the air comes from 
inside the skin of the hands instead of transporting itself magically from 
out of doors The shadow emanates fiom the object only, instead of being 
jointly caused by the hand and the shadow from under the trees 

3 God or man are referred to as causes in the second stage in the case 
of only one question, “What makes the clouds move niong?” The child 
has been forced to give up his original idea that we make the clouds move 
by walking (presumably from realizing some of the difficulties which ac- 
crue to such an idea) and, apart from explanations and teaching by adults, 
lie has no way of knowing how they move He is cast back upon his 
omnipotent cause 

In every case except that of the example last quoted the causes assigned 
at the second stage arc more closely aasociated with the phenomena tn 
time and space and more constantly associated with them than arc the 



BOOKS 247 

causes assigned m the first stage For example, the objects cKaractcnatically 
blown by the wind, such as trees, are more nearly related in time and space 
to the wind'blowing situation than la God or man Stones^ waves, and 
other objects of the river bed arc more constant accompaniments of the 
nvei -flowing situation than are fish or people m boats And so, as we 
pass from the younger to the oldci children questioned, we see the net, as 
It were, gradually closing in From being some unseen power or some 
quite fortuitously present object the awgncd cause comes to be something 
more and more nearly associated with the effect temporally and spatially. 

Piaget’s data suggests an enthralling drama of the human spnit wrestling 
with an almost overwhelming complexity of appearances and of memories, 
experimenting with them, trying to disentangle the sequences, being un- 
consciously affected by then different repetitions, shufflings, and re-shufH- 
ings, sometimes succeeding through mere elimination of alternatives Out 
of this welter of activity Piaget ciystnllizes seventeen tendencies in the 
evolution of the concept of cause 

I, Motivation 

2 Finaiisin 

3 Phenomenism 

■ + Participation 

5 Magic 

6 Moral causality (1 and 2 plus the element of 
necessity} 

7 Aitificialism 

8 Animism 

9 Dynamism 

■ 10 Reaction of surrounding medium 

11 Mechanical causation 

12 Generation 
13. Substantial identification 

■ 14 vSubstantial identiffcation iiivolyiiig raief action 

15 Substantial identification involving condensa- 
tion 

16 Spatial explanation 
.17 Explanations by logical deduction 

Piaget legards this evolution as characterised by three processes the 
desubjectification of causality, the foimation of senes in time, the progres- 
sive reversibility of ihe systems of cause and effect The changes in 
thought that account for the progieas aie 

1 The change from pure autism (lasting to the age of two or three 
years) to ego-centnsm 

2 The change from ego-centnstn (lasting to seven or eight years) to 
reciprocity and relativity. 

It IS against this theory of stages and of thought structures giving place 


Characteristic 
of first period 
to about three 
years of age 


Characteristic 
of second period 
3-7 or 8 years 
of age 


Charnctenstic 
of third period 
7 or 8 years to 
12 and beyond 
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the one to the other that criticism has hecii iliicctccl in the past,® and in the 
light of Pinget'a present data the criticism seems even more cogent than be- 
forei The ^vhoie of Piaget’*? writing gives the impiession that he thinfiS of 
the world as immediately understandable by thought unless the lattei is 
warped in some way Thus if the child has mcoirect views, eg, thinks that 
the wind is alive, that the shadow is partly from under the trees and partly 
out of the object, that the penny docs not drop out of the hd becanae it has 
not timcj and so forth, it is because lie is egocentric and hig thought is 
ayneretistic and transdiictivc ; it is not because he has had insiillicieiit ex- 
perience of the phenomena quoted to enable him to rule out these possi- 
bilities which, given hia background of experience, are all perfectly good 
guesses Piaget would say that such guesses involve different thought 
structures from those involved in the thinking of a scientist similarly deal- 
ing with unfamiliar matenal and looking for the most likely answer to the 
question that he is posiogi 

In replying to criticisms of his theory, Piugot admits the importance of 
experience but insists that the thought stnirturea involved will vary as a 
funetJOJ) of the experience He still hypothecates the thought structures 
that correspond for him to syncretism, transduction, and so forth — they are 
the faculties of thinking which come in to operate upon the material given 
by experience Piaget makes a complete cleavage between practical ex- 
perience and the knowledge which comes from logical deduction. He ad- 
mits that children know practically long before they can give a correct 
explanation of what they know — they can predict before they can explain 
This change from the stage at which they can predict correctly but not 
explain to the stage at which they can also explain he ascribes to the be- 
ginning of iogicai processes ", , thcie is complete continuity between the 
correct explanation and the logical processes that have been set going by 
t/<tc discovery of the law” (p 193) This last phra-sc gives the crux of the 
diiEculty that the reviewer feels in relation to Piaget’s theory — the logical 
processes are set going when the low has been discovered They have not 
been active throughout the process of discovery Pinget does not for a 
moment entertain the thought that the logic of the child’s thinking, given his 
lack of knowledge at the early stages, is as good as his logic at the later 
Thinking, according to him, is only logical when its results agiee with 
scientific facts 

In line with this way of regarding the processes of thinking as some- 
thing directed upon the material in the way of a faculty is his complete 
neglect of the child's striving after knowledge (2) Although he speaks of 
the mind’s “Saborious experimenta," Piaget’s treatment of fug data suggests 
that for him they are museum specimens viewed from the standpoint of a 

"See, for example, Isaacs (3) and Hnzlitt (1). 
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prc-cvolutionary scientist The child says this today because hia thought is 
autistic, the other thing a year or two later because his thought is animistic, 
and so on There is no inkling o£ the experimenting and the successive 
approximations to truth In the progicss from one view to another 
Piaget's data will always be of value and of interest to the student of 
child psychology but it may be that the real importance of hia work lies in 
the crystallization of points of view to which it has led Piaget has revived 
m one specific field of psychology the attitude of the Faculty Psychologists 
Other v/orkcia in the same field have been svmrrcd on to justify theic faith 
in a view more in harmony with the biological trends of the present day. 
The last word on either side is not likely to be said for many years to 
come, and, in the meantime, child psychology is profiting by the interest 
that has been aroused 


RliFfiRENCFS 

1 Hazlitt, V Children’s thinking. Btit J Psyc/iol,, 1930, 20, 3 51-361 

2 Isaacs, N Children’s ‘wh/ questions Appendix to T/ie mieliectua! 

gronvUi of youfi/jf children, by S Isaacs London Rontledge, New 
York. Ilarcourt, Brace, 1930 

3 Isaacs, S Intellectual growth in young children London Routledge; 

New York Plarcourt, Brace, 1930 Pp, xii+370 
+ Piaget, J The language and thought of the child (Trans by M 
Warden) New Yorki Harcourt, Biace, London Kcgan Paul, 1926 
Pp. xxiii+426 

5 Judgment and reasoning in the child (Trans, by M 

Waiden.) New York Harcouit, Brace, London Kegan Paul, 1928 
Pp 257 

6 The child’s conception of the world (Trans by J and 

A Tomlinson) New York Harcourt, Brace, London Kegan Paul, 
1929, Pp ix+397 

Victoria Haziitt 

Bedford College 
Vniversiiy of London 


Rachel Stutsman Mental Measurement of Preschool Children Yonkers, 
N Y : World Book Co, 1931 Pp, x+368 

Most of the interest in mental measurement, at least as exhibited by the 
research worker and examinei, has been focused upon children six years 
of age 01 oldei Investigators have tended to evade the difficult charge of 
rounding up representative subjects of preschool age and, not conspicuoualy 
less, the stiuggles necessaiy to engage the cooperation of these human mites 
who play such havoc with the examiner’s vanity and express so unrcstrain- 
cdly their affective tenors Miss Stutsman, however, like that rare gioup 
including Kuhlmann, Gescll, Foster, and Goodcnoiigh, ha*! had the couiage 
to shoulder the Sisyphean task of constructing a rathei elaboiate tool for 
measuring the mental development of young childrea 
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The volume under consideration is piiniciiily a report of the methods she 
employed m building and standardizing tlio Meriill-Palmei Scale of Mental 
Tests as well as a guide foi its administration^ scaring^ and interpretation 
Directions aie also given for ordering obseivations on personality traits 
exhibited during the test The first section of the text, however, which 
contains not the least among its scvcial distinctive contributions, is devoted 
to a brief chai actenzation and evaluation of those instrumental already ex- 
tant which offer any direct aid in the solution of the problems of the mental 
measurement of preschool children The last section of the book provides 
a description of about 20 cases which illustrate the practical usca of mental 
tests in the service of the very young A vnJuibJc bibliography of 81 refer- 
ences concerning the mental measurement of chiltlien under school age 
rounds out the opus 

The scale devised by Miss Stutsman is a point scale, consequently escap- 
ing many of the difficulties which characterize the age scale As a point 
scale, it is interesting m that it has a scoring scheme which provides for 
refusals and omissions Although the author, adopting an nll-or-none 
method of scoring, has made no attempt to include tests at each level m the 
scale that are essentially similar, differing merely in complexity or difficulty, 
and prefers, instead, a variety of tasks empirically selected on the basis of 
the degree to which they differentiate between children of successive ages, 
many or the tasks capable of scored m terms of time do appear in 

the scale at various levels with different time allotments as the basis for 
a rating of success The tests composing the scale are largely non-hnguistic 
and are outstanding for their interest value They have been well de- 
scribed, also, subjectivity m scoring having been reduced to a minimum 

Tables are provided which make possible the translation of scores into a 
mental-nge phraseology and the intcrpietation of the foirner for monthly 
intervals in terms of aigma standing as well as percentile rank While the 
computation of an IQ on the basis of the scale is possible, this is discour- 
aged 

The Statistical procedure employed by Miss Stutsman seems superior 
The subjects used in the stand m dizat\on of the scale, however, were not 
very numerous — there were 631 in all With 49-81 foi each age level— and 
were arbitrarily selected Hence the representativeness of the sampling may 
be questioned Actual standards, furthermore, vrere obtained merely for 
each six-month age interval from 18 to 78 months, the standards for inter- 
vening months being estimated by Interpolation 

The scale was validated by the comparison of its results with teachers’ 
judgments, by correlating scoica with chronological age and with Stanford- 
Binet mental ages, by noting the degree to which scores from various age 
groups overlapped, as well as by Che success with which it differentiated 
between a normal and a small population of clearly feebleminded individu- 
als With the Stanford-Binet Scale, which is very pooily standardized for 
the ages under five, the McTnlLPalmer Scale corielated 79 
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The author avoids the question of the nature of intelligence Her pro- 
cedure in selecting her tests has been an eclectic and empirical one. In 
this, she would probably disappoint those who view intelligence as a unitary 
process and stress its expression in tasks involving education of relations 
At the same time, because of her multiple scoring scheme for certain form- 
board and picture-puzzle tests, her instrument may not meet the approval 
of those who place emphasis upon a wide variety of tasks While there 
arc 93 items in the scale, there are only 38 different tests, 

The general style of the work is clear, Interesting, and unadorned The 
book, one of the World Book Company’s Measurement and Adjustment 
Series, is well edited, adequately indexed, and effectively captioned 
Mias Stutsman’s contribution, to summarize, is primarily that of an in- 
strument for evaluating the mental development of young children; but 
she should also receive credit for plnggit'g «P several of the larger gaps in 
the literature on mental testing 

Helen Lois Koch 

Univemty of Chicago 
CbicagOi IlUnois 


C J. Warden. Ajinnal MotivaUon Experimental studies of the albino 
raU New York Columbia Univ Press, 1931 Pp xii+S02 $5 00 
Dr Warden, with the collaboration of several of his students, has 
brought together in this volume the published researches of his laboratory 
for the last six years All of these researches have contributed to the 
general problem of motivation in the rat and were made possible by a 
$5,000 grant from the Council for Reseaich in the Social Sciences of Colum- 
bia University 

In an introdiictoiy section the general technique is discussed The 
^'Columbia obstruction method,” as Dr Warden calls it, measures the 
strength of motivation in terras of the number of times an animol, in a 
given period, will cross an electric grid to reach a stimulus such as water, 
food, opposite sex, etc , of which he has been deprived for known intervals 
of time* Subsequent sections discusa experiments on hunger, thirst, sex, 
maternal, and exploratory drives In a final section, the relative potency 
of these drives is discussed It was found that the ranks for the female 
drives were ns follows maternal, thirst, hunger, sex For the male rat 
they ranked as follows thirst, hunger, sex, exploratory When the data 
for both sexes weie combined the relative ranking of the drives was as 
follows, maternal, thirst, hunger, sex, exploratory 
The author is fully aware of the danger of conclusions concerning the 
motivation of the rat in general and la careful to state that '‘these con- 
clusions apply only to the adult white rat, of the strain and nge employed, 
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and reared unsegregated as to aex until approximately the standard test 
age” He feels, however, that the success of the research justihcs its ex- 
tension to other animal forms 

This work is undoubtedly a valuable contribution to the field of com- 
parative psychology and one can' only wait ‘With great intciest the results 
of its extension to othci forms than the rat 

Norman I Munn 

Vrnverstty of FiiishutffJi 
ViHsh\i\gh» Fenmyi^ania 


Bishop, F, & Irwin, M Instiuctional teats in plane geometry, comprising 
thirty-six testa covering the various phases of the subject (with key and 
diiections for scoring) (Illustrated by H Schanck ) Yonkeis, N Y,' 
World Book Co,, 1^31 Student’s booklet, $36, teachei’s key $16 
Brill, A C, & Youtz, M P Your child and his paients New York & 
London Appleton, 1932 Pp xii+339, $2 00 
CoETZEP, J. C, Vcrstandsmeting (Die Opvoedkiindigc Boekety, ed by J, 
P Smuts & J G Mcinng ) Pretoria Van Schaik, 1931 Pp 224 
Cook, W W, The measurement of general spelling ability involving con- 
trolled comparisons between techniques, Unt<v lonva Sitid Stud Educ,, 
1932, 6, No, 6 (N S , No 221) Pp 112 $l 00 
Dawson, S, & Conn, J C M, Intelligence and disease {Spec, Rep Pri^vy 
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BEHAVIOR AND jMATERNAL CARE OF THE 
NEWBORN MONKEY 
(MACACA MULATTA— “M RHESUS") 

Fioni the Laboidtones of Comparative Psychobiology, Yale Uiiivcisily, and 
the Cainegte Laboiatory of Embryology 


O L Tinklepaugh and Carl G* Hartman 


Knowledge of initial tendencies and d lives, out of and upon which 
subsequent activities aie cieated, aie essential foi a complete undet- 
standing of adult behavioi In the case of human bchavioi, studies 
beginning with the newborn have gieatly increased within icccnl 
yeais In tlie numerous child behavioi clinics which have been estab- 
lished both erlviionmental and hei editary influences have been and 
aie being studied At tlie same time there have developed widely 
divergent intcipretations of infant behavioi at the human level, lang- 
ing from the Freudian concept of innate sex expression to the stress 
placed bv Watson and his followcis upon experience and envii on- 
mental factors. While the ontogenetic study of the piobleni of 
caily infant behavioi has been surging ahead, tire phylogenetic ap- 
proach, with its manifold possibilities, has leceived little attention. 
In the case of lower animals, the dissimilarity between the structure 
and behavioi m them and that of man probably accounts for the 
Jittlc progress made m tlie study of then j^ng. On the otJier 
hand, infra-human piimates, who so closely lesemble man both 
structurally and behavioi ally, have only recently become the sub- 
jects of intensive behavioral study But few of theii young, Jrere- 
tofoie, have been obseived from the time of birth because of lack 
of knowledge concerning the fertile period in the cycle and the 
period of gestation in the mothers, with the lesulting Impossibility 
of picdicting the time of delivery. Hartman (2, 3, 4, 5) has now 

^Accepted for publication bv Carl Murchison of Ihc Editorial Board and 
received in the Editorial Office, October 28, 1931 

^The writers acknowledge then indebtedness to Mr Carl D Clarke, De- 
partment of Art and Photography, University of Maryland Medical School, 
who made oiu cinematic records, and to Mr Arthur Rever, recorder of 
animals at the Carnegie Laboratory of Embryology, who rendered^ valuable 
assistance throughout our studies of paiturition and of the behavior of the 
young 
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detei mined these factors foi the Maciica muktta motikcY, and in- 
vestigatois aic able to anticipate and obseive botli the delivery and 
initial behavior of the young of this species. 

The data upon which this report is piedicatcd were secured 
by the authors in the course of a joint study of partuiitioii pieyi- 
ously icpoitcd (9) and obseivations of early bchavioi of Macacus 
rhesus monkeys The studies were made at the Carnegie Lab- 
oratory of Embivology, Baltimoie, in the spiing of 1929, at 
which time eleven piegnant females reached tcim within a period 
of six weeks The obseivations made upon these subjects and then 
offspring have been supplemented by lecoids of the biith and be- 
havior of other babies at the Caincgie Laboiatoiy and of one 
Macaca irus (M, cynomologus) baby at the Pinnate Laboiatoiy, Yale 
University. 

Prioi to tJiis study, Lashlcy and Watson (7) icpozted the be- 
havior of a young monkey through tlie fiist five week-i of its life. 
The leactions of a monkey motliei to her stillboin baby weie des- 
ciibed by Yerkes (12)* Hartman (2) gave the fiist detailed dcsciip- 
tion of parturition and the early behavior of the young M mulatta, 
Speigel (8) described the buth and some of the eaily behavior of 
A/facaca irus babies All available leports dealing with the biith 
and eaily behavior of young apes in captivity up to 1929 have been 
collected by Yerkes and Yeikcs (14) A particulaily good des- 
cription of the birth of a chimpanzee was given by Fox (1), and 
Miss White (11) desciibed the eaily behavior and development of 
the same animal The sensoii-motoi development of a Macaca irus 
monkey was repoited by Kuioda (6). 

Methods of Obshrvation 

In this study the partuiient motheis wcie kept together in a 
paddock on the fifth flooi of the Gainegie Laboratory until within 
a few days of teim When the pJiysiologjcal symptoms suggested 
early delivery, they were taken into the building and confined in 
an obstetrical cage wherein their behavior could be observed and 
recorded in detail by both still and cinematic photographs and writ- 
ten notes. Each wab kept here under obseivation night and dav 
until the paiturition piocess was completed, the baby washed, and 
it and the mother had lain down for the customary post-partun- 
tional sleep. 
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Description of the Newborn 

The newboin baby monkey appears much more human, than he 
does m later life His fur is completely saturated with fetal fluids 
and clings close to his body so that it is haidly noticeable This 
emphasizes the similarity between his stiucture and that of the 
human infant Oui baby subjects vaued m weight from 220 grams 
for the piematurcly born Macaca iius to 660 giams foi a long- 
term, stillborn M mulatta baby. The avciage weight of 22 viable 
babies was 453 giams, but babies of 340, 368, and 380 giams have 
suivived. Within this wide range of weights theie weie coiicspond- 
Ing diffei cnees in stature, though foi the most part the monkey babies 
at birth were slioit, stocky cieatuies, a fact which was emphasized 
by then big heads and i datively shoit necks After they had been 
licked by the motheis their fui became fluffy and extended, making 
them seem fai laiger and hcaviei set than they really weie The 
fui ranged fiom a light to a daik blown and followed the pattern 
of the adults except for the well-defined patting of the hair ovci 
the tops of then heads Bare sui faces such as the hands, feet, eais 
and face were at first a i eddish pink but slightly daikei than the 
skin of the newborn human baby The fingernails were shoit, cleai, 
and of a lightei pink than the fingeis. The eyes, which opened 
wide unless thev had been injured duiing the process of delivery, 
and ail of whicli weie to become a deep brown, ranged at biith 
from a biownlsh blue to a biownish hazel At birth the giinns arc 
tendei and fiequently distended by developing incisor teeth which 
commonly erupt during the second oi third week, stiuctuial evi- 
dence of the monkey baby’s i datively advanced physical condition 
as compared with the human infant The common criterion of 
age in human beings, the wrinkles of the face, was entiiely decep- 
tive in the baby monkeys. Their deeply wimkled faces suggested 
miniatuic Methuselahs, thougli these lines weie largely to disappear 
within a few weeks. 

Events Typically Accompanying Birth 

The early reactions of the newborn monkey are determined in 
part by the behavioi of the mother during and immediately fol- 
lowing the baby’s biith. We have elsewhere described partuntional 
behavior in detail (9), but let us here briefly recount those portions 
of it which tj'pically occui after delivery of the baby begins. Our 
pregnant subjects were in labor for fiom 20 minutes to 34 hours 
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before their babies wac deliveieih though periods of thiee to foy; 
hours weie most common Aftci dcliveiy had piogicsbcd until the 
baby's head appealed at the entrance of the hnth canal, the mother 
began to tug at it violentl}'^, apparently in an eftoit to remove it. 
By the combination of uterine and abdominal contractions and tins 
manual assistance the baby was delivered and tlie mothei drew it 
around to the front and up to her breast For the next few minutes 
the raothei's time was devoted to licking the fetal fluids fiom the 
baby, though at tunes she leachcd back to explore the genitalia from 
which the still attached umbilical cord extended to the bab5L Finally, 
there weie more abdomm.dconti actions which expelled the after- 
birth into the canal and fiom theie it was diAwn foith bv the 
mothci with lier hands. She ignoicd the baby foi the time being 
and, after licking this tissue, she consumed it down to its point of 
junction with the umbilical coid The baby was licked a little more; 
the mother lemoved all traces of fluids fiom hei own hands and 
fiom the floor of the cage, Then she walked to the water con- 
tainer and diank, the baby, eithei unaided oi with the support of 
one of the mother's arms, clinging tightly undei her 

The behavior we have just rcpoited is piimanly that of the 
mother. The activity of the baby monkey at birth can best be 
shown by describing some of the cases wc obseived. 

Behavior or Babies During and Immediately 
Following Birth 

During the time this study was under way the autliois witnessed 
five births, and in six otlier cases the animals weic discoveicd 
shortly after the time of deliveiy. Hartman previously witnessed 
one birth (2) and has since observed a numbei of others Hartman 
(4) found the average gestation peiiods of monkeys in the Camegie 
Laboratory to be 164 3 d<ays With this information and known 
copulation ages of the Cainegie Laboratory babies, we were able 
to judge their relative maturity at birth. 

Following are accounts of the behavior of five of the monkey 
babies during and after birth, and of three babies shoitly after de- 
livery These examples have been selected so as to include both 
premature and full-term babies, and two instances in which the 
mothers were piimiparous. 

Baby Nina, No, 72, Born April 16 Weight 550 giams Copu- 
lation age 168 days Mother, multiparous female, No 49. 
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9,50 PM. The head of the baby appeals and the mother leaches 
back, explores it with her hands, and then draws it foiwaul, loxmd 
hei left side and up to hci hi east The baby moves as it is being 
delivered The eyes, at first meie slits, open and dose and the mouth 
moves, As the baby is being drawn foiwaid by the mother, it 
reaches out witli its li.inds, touches the flooi of the cage, and then 
giasps one of its hands with the other. Finally, with a quick move- 
ment, It cmbiaccs the arm of its mother and clings tiglitly as she 
draws it aiound before hei P 5.? p m As the mothei licks the 
baby, holding it up and turning it fiist one way and then anothei, 
the infant reaches out wildly with its hands and feet foi something 
to grasp At times it seizes hold of its own hands oi aims, or again, 
of Its own head It cues ficquently When its face is in contact 
with the mothei it constantly mouths through hei fur The mothei’s 
fur gets into its mouth and nose and it chokes oi sneezes 10 07 
p,M Afterbiith dehveied, mothei spends 25 minutes licking and 
consuming it Baby during this time clings to hei breast with hands 
and feet, sometimes paitially suppoited by one of hei aims. 10 26 
PM,’ Baby coughs shaiply and then jerks its body iiicoordinately 
as though in a rage, 10 36 v M , Mother lies down, fiist on one 
side and then on the olhei, with baby at hei bieast, but not nursing 
10 55 PM.. Mother lests in sitting position with her head drooped 
over the clinging baby. Baby’s head d loops also, and it seems to be 
sleeping foi the firt.t time 11 15 p m * The babj, held on the floor 
by the mothei, laises body on its foui legs and holds head out 
stiaigbt. The mothei turns it over on its back pnd begins picking 
thiough Its fur. The baby stiuggles vigorously to right itself and 
finally succeeds, again laising itself on all fours Though able to 
suppoit Its own Weight in this manner, its arms and legs tremble 
under the stiain. 11 20 PM The baby cntiiely cleaned, the 
mothei now begins to treat it as othei than an object which is 
merely to he licked She looks at it and embiaces it. She looks 
from the baby to the obseiveis and makes a smacking sound with 
her lips, aftei which she cuddles tJie baby closei to her and looks 
down at it, while she smacks and makes low guttcial sounds 
Baby Lou (“L”), Boin May 12 Weight at birth 420 grams 
Copulation age 17T189 days Mother multiparous female, No 7 
No. 7 was placed m the obstetrical cage foi observation with her 
yearling son, George, who had nevei been scpriiated fiom hei. 

8 10 P.M • Head of baby appears and it begins crying as mother 
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reaches back and tugs at it. 8 12 p.m Before baby is entirely de- 
liveied It seizes the fur of its mother's legs with its hands. Mother 
begins licking head befoie it is tully dclivcied and then draws the 
baby up to her breast SA5 pm . The baby's eyes are open, and 
It moves Its aims as the mother licks it 8*16 pm Placenta 
delivered and mother turns to licking and consuming it. Baby 
clings to hci bieast where it nuzzles tliiough hci fui with us 
mouth 8 '21 P.M,; George, excited thiough the senes of events, 
goes up and feels the face of the baby 8 24 p.m . Mothci lies 
down, alteinately licks her hands and the baby and then rests, 
8 42 V M. Mothci still lying down with baby at her bieast 8 45 
PM The mother, veiy ill, rolls about the cage m distress, ignoimg 
baby The baby isi still veiy wet, having been licked much less than 
IS commonly the case 8 50 pm Tbc baby, lying on the floor 
alone, tries to walk; sits up at mothei’s head. Baby cues and mother 
puts her aim ovei it 8 '57 p.m The mothci, still distressed, 
ignores the crying baby 9 00 PM,. Geoige goes to the baby and 
lies on its head for about five seconds, leaves, and then i etui ns and 
lies down beside it. 9:06 P m ; Obseiveis attempt to catch Geoigc 
to remove him. He ciics out and mothei comes to liis rescue. 
George taken away, but he, mothei, and^ baby all cry, P 20 p m ' 
George returned, mother embiaces both him and the baby and they 
lie down together and rest. From time to time she licks hciself 
and the baby 2,00 am Mother and baby have slept most of 
the time. 4 18 a.m ; Baby locates and begins to mouth the tight 
nipple. 

Babv No. 77. Born July 9 Weight at birth 450 grams Copu- 
lation age 165 days Mothei, multiparous female, No 51. 

First observed at 7 40 A.M about an liour after deliveiy, while 
baby was still wet Mother was walking around cage carrying the 
afterbirth in her hand and with the babv clinging to her breast. 
The mother was disturbed by the obseivers and, thcicfoie, the early 
observations were of little value 9,50 A.m : Tlie baby has hold 
of the left nipple. It continually looks about and extends its hands 
as though reaching foi something. 10 56 am : The baby continues 
looking around and tries to get away from the mother 10 57 am : 
The baby gets hold of the wall of the wire cage and hangs fiom it. 
10 58 AM.: The baby again tiies to escape fiom the mother but 
she quickly diaws it back to her. 

Baby No 73 Born April 9 Weight at birth 530 giams. Copu- 
lation age 167 days. Mother, multiparous female, No 2, 
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11 28 A.M ’ Face of fetus appeals 11 33 am Baby delivered 
with manual assistance of mother Chokes immediately; alternately 
opens and closes eyes and gives shiill, piping cries. Seizes hold of 
mother's fur and clings to her 11 '37 a m. * Baby climbs up onto 
mothci's neck where it bites down on hei fur and her ear, chokes. 
Mother draws baby down to her breast 1148 AM.: Baby yawns 
and jeiks its body violently as though in temper tantrum. 11 50 
a.m.' While consuming afteibirth, mother ignores baby who clings 
to her breast crying softly. 12 15 pm Baby, who from the first 
has clung to mother with hands and feet, at the same time constantly 
mouthing hei fur, now finds nipple and bites down on it, 12 28 
p,M Mothei lies down with baby at her breast and rests, 12 30 
PM, Baby yawns Left eye is now swollen as result of manual 
exploration by mother dining delivery Baby and mothei both yawn. 
Mother lies down again with baby at her breast and both sleep. 

Baby Joshua (*'J") Bom April 8 Weight at birth 367 grams. 
Copulation age 155 days Mothei, multiparous female, No. 34 

The birth not witnessed, this baby is discovered at 1 1 :00 a.m 
still wet and clinging to his mother's breast He maintains his 
position by holding to the fur on the mother s sides with both hands 
and feet She lends him additional suppoit ivith one of her hands 
held just below his neck Baby appeals weak and inactive, doubt- 
less due to his premature bn th He sleeps most of the time, seldom 
awakening even when the mothei is moving about the cage. He 
coughs and yawns within a few minutes after discovery. During 
his waking moments he almost constantly works his mouth up and 
down thiough the mother's fur, although he does not discover the 
nipple dujing the first clay The mother is nervous and pays little 
attention to him while observers are present, though she picks 
through his fur and examines his face, especially his eyes, when left 
alone 

Baby No 75 Born May 15 Weight at biith 430 grams 
Copulation age 160 days S4otl)er, primiparous female, No 39 

1 48 am: Head of baby appears 1 49 a m . Mother reaches 
back with both hands, seizes and draws head around to one side 
and forvvaid, licking it as she does so Baby begins crying Wash- 
ing process is continued 1 57 a.m ’ Baby, left to its own effoits, 
clings to mother’s thigh, cues, and looks aiound 2 06 AM * Mother 
lavs afterbirth down and licks the baby Baby looks around, VRwns, 
2,08 AM • Mother alternately eats afteibirth and licks baby. Baby 
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clings unnbsisted to the mothei’s side and pcisistently peers about. 
2,45 AM The baby, in the course of its mouthing through the 
mother^s fur, locates the light nipple and mouths it 

Baby '"M ” Boin May 14 Weight at buth 530 giams. Copu- 
Jation age 180 days Mothei, piimiparoiis female, No 12. 

4 t2 p,M, , The baby's face appeals and the mothei exploics it 
witli her bands and then walks about the cage while the body is 
being expelled. Upon its first appeal ance, tiic baby’s face is very 
blue and the baby seems lifeless Possibly due in pait to the stimu^ 
lation of the mothei’s icpcated efforts to delivei it manually, and 
to the eftect of having its half -expelled body dragged along the 
flooi of the cage, it soon becomes active. It begins ciying, blinking 
Its eyes, and seizing the fur on its mother’s legs befoie it is fully 
delivered 4 43 PM.' The baby is delivered and the mothei draws 
It up before her and begins licking its head 4*47 PM.. As the 
vviishing pioccss still continues, the baby seizes the mothei ’s fur 
vigorously in its effoits to avoid being up-ended. 4 55-5 06 p.m ' 
Mother clcvouis placenta, leaving baby to cling, unaided for the 
most part, to her breast, 5 07-5 20 P u * The washing pioccss is 
completed and the mother picks thiough the baby’s fui while holding 
it on its back on the floor of the cage. 5 ^5 p M * The baby, cling- 
ing to Its mother’s breast, turns its head around and stares first in 
one direction and then in anothei 5 50 pm.. Baby yawns. 6 30 
PM i Baby mouths its own arms and stares at and i caches toward 
the flooi of the cage 

Baby born at Yale Pnmatc Laboiatory, June 14, Weight at 
birth 220 grams. Prematuie Mother, Ps 3 ''che, a Macaca iius female 
(piimipaious). Father, M. mulatto. 

The babv was liist discovered in the aims of the mother bv the 
caietaker at 9 50 a.m. It was neaily diy and piobably an liour old. 
The afterbirth lemained unmutilated and attached to the cord 
The baby*s left eye was swollen shut, evidence of the mother’s 
assistance in delivery The day was exceedingly warm and dry, 
and both baby and mothei appeared tired and 'weak The mother 
picked thiougli the baby’s fui and repeatedly opened and closed the 
swollen eye, at times gently extending her tongue to it The 
placenta was ignored by the mothei and dangled on the end of the 
cord The baby slept most of the time when not disturbed by the 
mother’s fui -picking activities. At 1035 AM the baby yawned 
and sneezed. 
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The babv sho\^cc^ the same temfeuty to y:iasp ohjeas with its 
hands, feet, .ind mouth that was dcmonsti atccl by the otheis, but 
due to Its w'eakiicss ^\as unable to suppoit Usclt Tlic icsult was 
that instead of maiiUaminR the typical position with its vcntial 
bide towaid the hi east of the mothei it hun^ limph ovci hei sup- 
poitiiiR aim Yith Its face .vwAv fioni hci In thit> position, it iijen- 
ctallv ghibpecf Its own hands oi aims oi even held to its oYii head 
The inothci made no eltoit to turn it about so that it faced hci 
The matciiul aim u\ei which the bain hung ircnciallv extended 
acioss the bain’s abdomen, but ficqiicntlv when the mothei moved 
fiom place to place oi biought her othei aim up foi suppoit, hei 
WMist lested acioss the haln’s tbioat causing it to choke At 10 46 
AM the b^tbv loused itself, yawned, pccied about, and staled uii- 
blinkirigly tow aid the bla^mg sun 

4'bc cinematic lecoids and ohscivations of the bchavioi of the 
eight babies ^yc have just dcscubeil, in addition to the othci eases 
witnessed In Haitman, enable us to coiistiuct a gcneial bchavioi 
pattern foi nc^wboin jMncaca mulatta babies Diltcicnces occinied 
in the actiMtics of the monke^ infants, but toi the most pait, as 
we shall show, these wcie due to the physical development oi each 
babv at the time of biith, 

ActlVlt^' on tlie pait ot the typical monkey baby begins as soon 
as It IS sufficiently fiee fiom the biith canal to make any foim of 
movemcjit possible When the licad appeals, tlic eves begin to blmk 
and the baby gives shiill, piping sounds The aims leach out and 
seize hold of any object wnthin icach as soon as tlicy aie expelled 
(Plate 1, Figuie 1) At times it appeals that this behavioi actually 
aids in the pioccss of delivciy. Once a body is ficc, the mothei 
diaWN It aiound befoie hci and begins the cleaning piocess At 
thi^ time, the babv indulges m violent seizing leactions ivitli botli 
li.iiuls and feet When it is upLiiined it stuigglcs to light itself 
If held suspended in the an it giasps its own liarids and feet, one in 
the othei, oi seizes its own body If left on tlie flooi momentaiily, 
as happened in two of oin cases, it stands up and attempts to walk 
Dining, 01 soon aftci the cleaning piocess, tlie afteibuth is dc- 
Ifveicd and the mothei s attention is diiected away from the bab.y 
At this time the young monkey executes the behavioi whicli is the 
most impoitant fiom the standpoint of its suivival The mothei 
may hold the infant to bci breast xvith one aim as slic tin ns to tins 
othei actnity She docs not othei wise dctcimine the babi’s position 
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PLATE 1 

Figuie 1 DviiiiiK dcliveiy bahy chugs to sides of inolliei 
Figme 2 A few minutes aftci biith, PoLi, unassisted, clings to the hi cast 
of liei mothei The umbihcal coid and aftci hi ith aic still attached 
Figure 3 Thiec babies chnguig to then mothers in typical positions with 
and \Mtlioiit maternal assistance 

Figilic 4 The one~hoiii'olcl Nina stales towaul the photogiapbic lights 
Ftgine 5 Negji ihieatens obser\cis wdiilc bcj onc-aml-onc-half-hour-old 
baby bites down upon the newly discovcicd nipple 

iclativc to hci, but it oi tents it\elf towdul hci m the vcntio-vential 
id/uto;ishtp and clings tigbtlv with both hrinds dnd feet (Plnte J, 
Figiue 2) While the babv is in this position its mouth, which has 
been Lonstantl\'' opening and closing, cxploics ihiough the mothci’s 
lui and bites down upon any aica oi object wliicli it can leacli 
in tills mannci Dining the otal exploiation the baby, quite bi 
,icculcnt^ It sccnis^ comes in contact with the mateinal nipple Once 
this lelatlonship is established the neivboin haln devotes most of its 
waktng houis clinging to the mothei’s bicast with hands and feet 
and to the nipple ^Mtli its mouth (PLitc 1, Figuic 5) Cominoiilv, 
dining the fiist houis, oi even foi a day oi two aftci biitlg tlic 
contact with the nipple invohed only mouthing and biUng move- 
ments, bcliaviot not uncommon wuth human babies wdicn fiist given 
the bicast Suckling seemed to appeal at iiicguhu times following 
bnth, though wc w’eic unable to tkteimine the exact time of its 
beginning This indicated that the mouthing of tlie nipple was a 
contact leaction biouglit about, m pai t at least, b\ tlie scnsoiv 
stimuli starting fiom soiisc oigans in the lips and possihh also the 
tendei gums Haitman (1921), thus fai tlie only pci>on \et to 
obseivc the actual hiith of a maisupial, states that the twelvc-and- 
onc-half-day-old embi\o finds the nipple of the mothci’s pouch in 
much the ’-ainc way as the baby monkey finds the nipple, nameh, 
Iw successive contacts of the hv tiial and ci loi "Die uning 

maisupial, in both the pouched and the pouclilc-s specie^, and also 
the young ot ceitain lodents aic earned about toi some time oti 
the nipples and may e\en be d lagged in this wav aftei attaining a 
coiifidciablc size In some species of bats the Miung aic catned 
aloft clinging to the mothci in scaich of winged food, wdiilc otlici 
species hang then babies up in the lunsciy tiom the time of bnth 
Tn the monkey, as w^ill be showm Litci, ycai lings, cmji aftei wean- 
ing, when rushing f lightened to then motlicis’ bi casts ma^ giasp 
the nipple and cling to it. 
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i^LAiE 2 

Finnic 1 Piematiiic Joshua, hist daj, suppoils self In one foot 
Fj/juic 2 Nina, lliiid lla^^ suppoits self and lH-da\-oJd Joshua h\ one 
dcx-cd aim 

Fie;iiie 3 Pol a, eighth da\, at top of sci cell nheie she lied in feai 
Frguie 4 Joiliun, fhnd dai, contented in c\[icnmtiU€i\ hands when aide 
to sei/e them with his hands, feel, and mouth 
Figure 5 Joshua, piematiiic, staits to oiiliu upwaids on i helmed plane 
when foul da\s old 

Figine C Nina’s lighting movements on thud da\ aie intiifeicl with hv 
hei ginsping leactions 

Figure 7 Walking hchavtoi of tiill-teim bain Nina (Iclt) on thud da\, 
and piemaiuic Joshua on eighlecnlh da^ 

Figiiic 8 Pola, eighth day, is quiet wdiile making manual, oial, and pedal 
contacts 

Figui e 9 Pola climbing iipwaid when fiighteiicd on eighth dih 

Wc have biicflv pointed out that the uashiiiii; ot: the baby and 
tlic con* umption of the atteibiitli ni<iv ^tcll he the outgiowth of 
the mothcis icbpoiisc A^llen she (iist begins esploniig the G;cniUl 
(cgjon manuallv, pilot to dehvcti^ and licks the lluul she has theic 
eiiLOunleicd fiom hei hands Just as these lluids aic licked fiom 
her hands thet aie also licked fioiu the b«d7t The inothci htst 
icacts to the oftspiing as though it ^veic little moie than an object 
coveted with these fluids She docs not licindle it loughli, hut at 
the same time she shows no immediate evidence of fondness foi it 
To be suie, she w iJl cling tightly to Jt oi even hght to picvent its 
being taken fiom hei, but she wull do likew’ise to i eta in the afteihiith 
befoic iti> consumption As soon as the aftcibnth is dcliveicd, the 
mothei tempot aiilv ignoies the hnbv *incl turns to the consumption oi 
this mass of tissue Din mg tins time the babv mav climl) iipWiiit) 
and sciyc the haii of the mothei 's neck oi head, theichv inteitenng 
with hci othei nctivitv In that event the niothci lathci ahiiipth 
diavvs it hack down to hci hieast oi even loweis it in tiont of hei 
abdomen whcie she lestiains its actiutics by seizing one of its feet 
or Its tail wntli one of hei feet It is dining this time that the babv 
usually comes in contact with the nipple in the iiiannei vve iiavc 
dcsciihed above 

In the coiiisc of the habv’s exploiation of the motlici's hicast 
It coughs, chokes, oi sneezes two cn thice times, appaientlv as a 
icsult of the mothci\ lui having enteied its nose oi thioat On 
othci occasions, howevei, the babies have been obscivcd to sneeyc 
aftci staling momentaiilv at a hiight light While the bain is 
engaged in its initial c\ploiatLon of the mothci’s hi casts it may 
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PLATE 3 

Tigiire 1 Baby clings undisturbed while its motlici climbs about cage. 
Figine 2 Female caiiies dead baby witU no effort to place it m vcntio- 
vcntral position, 

Figiiie 3 Psyche with her “pet” rat, which, not equipped to cling to her, 
was commonly held m the dorso-vential position 
Figure Psyche with her prematuie baby which was too weak to orient 
Itself towaid her breast 

Figuie 5 Two monkeys with their babies, the one on the right holding 
to the nipple though asleep 

Figure 6 Baby clinging to mother, with nipple in its mouth while it watches 
the camera 

hesitate at times, tuin its hoad, and staie into space (Plate 1, Figuie 
4) There is no evidence in this looking activity that it sees anj'- 
tliing, Its eves seldom fixate upon oi follow any object, eitliei still 
oi moving, which is in the environment 

The atteibiith consumed, the mothci commonly stands up and 
walks to the water leccptacle foi a drink. The baby, under these 
conditions, clings tightly beneath the mother’s breast cither un«iidcd 
or with the suppoit of one of hei aims Shoitly aftci the bathing of 
the baby and the consumption of the aftci biith, both babv and 
mothei yawn The motliei letiies to one comer of the cage, lies 
down with the baby still at hei bieast, and the two fall asleep 
A few houis latei the mother awakens, stiolls about the cage, and 
stretches, The babv in the meantime clings to hei breast The 
mother then sits down and devotes hei self to a renewed examination 
of hci infant, The licking piocess has ceased, for the Macacus 
rhesus seldom heks itself or a companion except occasionally wheic 
there is a fresh wound Instead, she devotes hei self almost entirely 
to picking through the fur or ovei the skin with her small and 
Jiighly coordinated fingers The mother now picks tliiough the fui 
of the baby and examines its body both visually and manually She 
picks at any places wheie the ban has been matted as a result of 
diving fetal fluids If one or both of its eyes aic swollen shut, as 
a result of mjuiy duung delivery, she will open the closed mcmbei 
and peel into it as though cntianceci bv the shiny object Or again, 
as in the case of Fsychc, she may extend liei lips to the injufcd 
membei and remove any of the excess sccictioiis. The newboin 
baby icacts to these social attentions in the manner common to 
adult monkeys When its fur is being picked thiougli it lies quietly 
and peimits itself to be turned over onto its side or' back, or have its 
legs or arms sti etched out oi moved into almost any position The 
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moment the fur picking or body examination ceases, howcvci, the 
infant attempts to right itself and to renew contacts with its hands, 
feet, and mouth. The behavior we have desciibed has been that 
typical of the full-teim baby whose biith was not complicated by 
any abnormal factors 

In the cases we observed wlicxe the infants weie piemature, be-, 
liavior was somewhat different The baby Joshua was delivered 
at a copulation age of 155 days with a weight of 367 grams 
Though the hiith was not witnessed, tins baby was cliscoveied while 
still wet with fetal fluids, indicating that he was approximately 
one hour old. At the time he was fiist seen he was clinging to his 
mothers breast with both hands and feet, demon stiating sufficient 
strength on Ins pait to maintain that rclationsliip, The mother, 
liowevcr, constantly supported him with one of hci hands held over 
his shoulder The baby appealed weak and was i datively inactive, 
He slept most of the time, and even then he clung tightly to tho 
mother Duiing his waking moments he almost constantly explored 
the mother fui with his mouth, hut the nipple was not discovered 
until the second day A more extiemc case was that of the baby 
boin to the Macaca irus female, Psyche The copulation age 
of this baby was not known but it weighed only 220 giams and 
appeared to be at least a month premature m biith. When fiist 
discoveicd, at an estimated age of one houi, the baby had insufficient 
strengtii to hold itself to the mother*s breast (Plate 3, Figuie 4), 
The pnmrpaious motJicr earned the babj^ about with her, picked 
through its fur and demonstrated the same tendencies common to 
the other mothers. D^ue to the baby^s weakness, howevei, it most 
frequently was earned over the mothei^s arm witli its back to her 
breast. When awake, it, like the other babies, demonstiated the 
tendency to seize objects with both hands and feet, and its moutli 
worked incessantly. But its position relative to its mothei made 
discovery of the nipple impossible and precluded the possibility of 
its survival without artificial feeding In this case the only known 
abnormal factors consisted of the premature biith of the baby and 
the mo therms failure to consume the afterblith. Though we have 
described only two cases of this nature there are others m the history 
of the colony at the Carnegie Laboratoiy m which the behavior tends 
to verify the observations wc report here. 

The relation of the baby monkey to its mother is somewhat par- 
alleled by that of an albino rat to the monkey Psyche who ^'adopted*^ 
It At the time of this incident Psyche was kept at the Psychological 
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Laboratory of the Univcisity of California She was without othei 
companions and foi that leason a young male rat was placed m 
the cage with her The two annuals soon formed an attachment 
which persisted until the lat^s death seveial months later Psyche 
earned the rat about with hei in the laboiatoiy and at times out 
onto the univeisity grounds She picked through its fur, protected 
It fiom attack, and, m gencial, behaved toward it as a monkey 
mothei does towards her young, even to the point of lescnting its 
eating, a feature of the maternal behavior of monkc3^s which we will 
show further on. The rat, in turn, was dependent upon the monkey 
and would follow hei about or run to her foi piotcction The 
position of the rat in the monkey’s arms, when it was being held 
or earned, was not determined by the monkey She would seize 
and diaw it to her breast The lat would struggle until it achieved 
an upiight position, but the lelation of its vential or doisal side 
to the monkey's bicast was pinelv a matter of cliance (Plate 3, 
Figuie 3). Had the lat been dependent upon the monkey’s breast 
foi nourishment, due to its inability to clasp the host and thcieby 
trim towaid the bieast, it undoubtedly would have starved* In 
other words, the rat, for purely stmctiiral leasons, was in the help- 
less position of the piemature monkey baby who because of weak- 
ness cannot orient itself towaid the motliei’s breast 

The behavioi of long-tcim babies was entirely comparable to 
that of the typical baby we have descirbed, except that these larger 
and strongei specimens achieved the same ends or demonstrated the 
same accomplishments at an earlier period than our other subjects, 

The winking, crying, yawning, choking, grasping, and oral ex- 
ploration we have just desciibed as tj^pical of the normal newborn 
monkey occur led WJthm the first hour or two following delivery. 
The discoveiy of the nipple varied in the time of its occurrence 
Two of the babies discovered it within an hour, while the premature 
male, Joshua, did not take the bieast until the second day, and 
the still more premature baby of the female, Psyche, Irad no oppor- 
tunity to find It H.iying described the initial behavioral tendencies 
of the babies, we now turn to the modifications whicli occuricd in 
their behavior during the ensuing days 

Behavioral Development of Young Monkeys and 
Their Relations to the Mother 

During the puerperium the mothei s showed the effects of the 
extreme physical strain they had undergone. They were less active 
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than before and the)^ slept frequently and ioi long inteiv^als The 
babies, like human infants, also devoted a good part of their early 
days to sleep If the mothers were extremely weak, thev lay 
stietchcd out on then sides, with their babies lying at their breasts 
If they weic stronger, the mothers slept in a sitting position and 
the babies supported themselves at the bicast with their own hands 
and feet, either with oi without aid of a mothci’s arm. The better- 
developed babies slept eithei with the recently diseoveied nipple m 
their mouths, oi with theii heads diooping slightly against the 
mothers’ bicasts By contiast, the picmature Josluia invariably had 
the support of the mother’s arm and his head usually dtooped far 
to one side when he was sleeping, while Psyche’s still less mature 
baby hung over the mother’s aim as Imp and inert as a rag 
As the motheis icgaineci strength and then activity incieased, 
the b<ibie:)j also stronger, were stimulated to greater liveliness. Thus, 
by the third oi fourth day,‘ the full-teim young devoted more time 
to staling about the outdoor cages in which they had been placed 
When the motheis climbed down to die flooi to secure food, the 
young would lemove their mouths fiom nipples, and straighten then 
arms and legs so that they hung pendulously undei the motheis. In 
this position they stated about, and at times leaclied out with a 
hand as though seeking something to grasp. By the eighth to tenth 
day the normal young were beginning moie extended exploration 
When the motheis took a sitting position they would climb to the 
flooi and in an awkward fashion walk a few inches away 

The writers paid particulai attention to the mothers Nos 2 and 
49 and then babies, who were caged together. Nina, the baby of 
49 was born on April 9, and Pola, the daughter of No 2, on April 
19 The behavior of these four animals provided interesting ex- 
amples of mother-child relationships not unparalleled m human 
beings. No 49 was an unusually kind and tractable animal whose 
affectionate disposition was demonstrated both to hci offspiing and to 
her observers No 2, on the othei hand, was somewhat nervous 
and lint able They were both mxiltiparous, of apptoMmatcly the 
ST me age, and in equally splendid physical condition Their atti- 
tudes tovvaid babies, however, were as diffcient as theii tempera- 
ments Almost from the fiist, No, 49 was the slave of her baby 
If it squirmed m discomfort because of her positian, she moved 
about until the baby was quieted No 2, undei the same conditions, 
would withstand the irritation of Pola for a time and then brusquely 
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slap the infant or shove it ovei into a new position The behavior 
of the two mothers was typical in various other circumstances which 
a lose. 

By tlie /list of May both of the babies weic beginning to explore 
the cage independently Nina would walk a few inches away from 
her mother and then suddenly turn and rush back to her. On one 
occasion the four animals weie on top of their quartci’s shed Nina 
walked towaid the edge of the building No 49 uishcd over, seized 
hei, and earned hci back to a coinci Pola, in the couise of her 
explorations, approached the same point. No. 2 looked on, but 
made no move to stop lici. 

On the afteinoon of May 1, when food was placed in the cage, 
the two motheib descended from the top of the quaitci’s room, 
cairving their babies Pola peisistcd m getting down fiom hci 
mothei and sampling the food The motlici objected and diew 
the baby to hei bieast The baby again descended and was again 
diawn back, but this time inoie fojciblj''. Aftei tins beliavior had 
been repeated seveial times and Pola was again about to diop down 
fiom her mother, No 2 clasped the infant tiglitly to hei with one 
liaiid, and then pitched violently up and down, much as a hoise 
does when tiying to dislodge its iider. Pola clung tightly foi a 
time and then staited to relax hei hold on the mother’s breast 
Again No. 2 went tliiough the pitching behavior, and this time 
even more violently The baby appealed to have learned its lesson 
for one day, and held itself close to the mothei Nina on this 
same day got down and sought to sample ttic food No 49 seized 
the food and then diew the baby up to lici bicast Aftei seveial 
icpctitions of this the mother filled her pouches and one hand with 
food and took liei baby with her to a fai comer of the cage away 
from the mam food supply 

Diflfercnccs between the mothers wcic also dcnionstiatcd by their 
reactions to each other’s baby As the babies began to walk about, 
during the first days of May, the}'^ would frequently go to either 
of the adult females If Nina appioaclied and staited to climb 
onto No. 2 this female would brush her loughly aside, if necessary, 
shaking or slapping the baby to diive it away If, on the other 
hand, Pola went to No 49, she was accepted and cuddled with the 
same attentiveness which that female accoidcd to hei own baiiy 
This situation lesulted in a livaliy between the otherwise friendly 
mothers No. 2 would at times rush with bared teeth to rescue Pola 
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from the attentions of the othei mothei. For days No. 49 con- 
tinued to solicit riio attention of PoJa at the cost of repeated threats 
from that bab/s mothci. Finally, by the meddle of May, she seemed 
to have adjusted lieisclf to the situation, and the two motheis were 
concentrating thcii attentions upon theii own infants 

The different maternal attentions of these two mothers seemed 
to be reflected in the behavior of theii babies. The latter developed 
tendencies one would expect fiom human childicii undei similar 
conditions Nina was soon a highly dependent, timid, and iiii- 
aggiessivc baby, while Pola was active and self -assertive. 

The same type of situation was demonstiated in the case of two 
othei monkey motheis and theii yearling sons Between these 
mothcis and babies thcie existed similaily varied lelatioQships, 
Female No. 36 was the fond and doting mothci of the yeailmg 
male, Harry Her arms weie open to all babies Much of her 
time was spent rescuing her now strong and active son from pos- 
sible sources of danger, or in petting and fondling him. Susie, 
No 7, was the ''matter-of-fact'* type of mothei, who, though always 
a point of refuge foi her yearling son, George, was never overly 
solicitous of his welfaie She violently resented the approaches of 
the other young male Both of the yeailing babies were still earned 
at the mothers’ breasts at times They frequently clung to the 
nipples with theii mouths, though the motheis wcie undoubtedly 
without milk. When Harry was frightened by the sudden ap- 
peal ance of an observer, or by stiange sounds, he laii shucking to 
his mother, leaped to her breast and then, aftei seizing the maternal 
nipple in his mouth, looked around toward the cause of his fear* 
The seizing of the nipple m his mouth had apparently become essen- 
tial for a feeling of complete protection Both of the mothers 
accepted tlieii young under these conditions If the source of fear 
proved to be an observer, or if the startling sound was not repeated, 
No 12 would soon disengage her son and foice him from hci. 
No. 36, on the other hand, would usually cuddle and fondle hei 
baby and cairy him about until he voluntarily withdrew fiom her 
If No 12 was not accessible at the time of a fear situation, both 
of the babies would rush to No. 36 and she would take them 
both to her breast. If the situation was rcvcised, however, only 
George could go to No, 12, and Hairy could not so much as hide 
close behind her. The result of these widely diveigent maternal 
attitudes seemed to be reflected in the two babies. Thus George 
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was an active, aggiessive, and i datively independent young monkey, 
while Haiiy was a slinking, timid, dependent cieatuie, who rushed 
to his mother at the least distui banco, and was afiaid of almost 
cvciything 

On Apiil 12, No 36 was taken from the paddock on the fifth 
stojy loof of the laboiatoiy jind placed in <i cage on the Laboratory 
grounds. This left Haiiy and Geoige with the one female, No 7 
Time aftci time the now mothcilcss Haiiy lushcd to No 7 foi 
protection, but she ahvavs diove him away, sometimes biting him 
sevciely to accomplish hei end. Deprived of tins source of pio- 
tectioii when frightened, the young male would rush into the nest 
box, oi seek a i emote cornci of the cage whcie he would cioucli 
motionless until he found himself discoveied, or the souice of his 
feai disappeaicd His molhci, in the meantime, though caged with 
a dozen or more females, spent most of hci tune on a peich staling 
up toward the roof of the building and calling to hci son The 
behavioral make-up of the four babies wc have just described seemed 
to he deteimined laigely by the attitudes of then motheis towaid 
them 

Sensory-Motor Development of the Young 

During the couise of this investigation we had opportunity to 
make observations on the sensory-motor development of three babies 
during tlie first two weeks of their lives The subjects were Joshua, 
prematin e, and Nina and Pol a, both full -term babies who were ap- 
parently normal in all respects. In each case the baby was taken 
from its mothei by foice, with resultant emotional dlstmbanccs 
which undoubtedly tended to leduce the accuracy of our determina- 
tions. Each baby was taken into a small expeiiment loom and as 
many tests as possible were made in lapid ouler so as to avoid tiring 
the subjects. 

The simple facilities we had available for these tests and oui 
methods of using them were as follows* 

Pupillaiy reflexes wcie determined by the use of an ordinal y 
flashlight, Visual pursuit movements were tested by the use of 
both the flashlight and six-inch squares of white cardboard which 
were moved slowly at varying distances fiom the subject's eyes 
A single test of olfaction was made by the use of an open bottle 
of oil of cloves which was presented to the subject’s nostrils. To 
test tlie winking responses cxperiinenteis moved lead pencils or tlieir 
hands rapidly up to or past the eyes of the subject A cardboard 
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cyiindei 22 inches in diameter and 10 inches deep, bearing one-inch 
wide, vertical black stripes on the inside, was revolved slowly about 
tlic subject to test for optical nystagmus. The subjects were also 
revolved on a stool to test for the same icsponsc. Tendencies to 
orient or climb upw«ird were studied by releasing the young subjects in 
contact with a vertically held broomstick, and by placing them upon 
a reinforced sheet of budding board which could be tij:)pcd at vanous 
angles^ The lesults of these tests are shown in Table 1 
The lid ledc?.. is rcpoitcd only for the baby Pola and in hei case on 
and after the eighth dav, Though all of the babies we obseivcd 
began to wmk duiing oi very shortly aftei dcliveiv, they failed to 
respond in this manner on the basis of visual stimuli provided bv 
objects moved rapidly toward or in fiont of then eyes They did 
respond, however, wiicnevei contact was made with the fate or 
when the eyes were blown into. Tests for nystagmus gave positive 
results when the subjects were rotated but not when the visual field 
was revolved about them Tlie evidence secuied fiom the lid re- 
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action and nystagmus tests indicates slow development of visual 
functions Pinna and start responses were secured with auditory 
stimuli, The pinna response appeared first It grew into the start 
response in a stepwise fashion First, theie was eai movement; 
second, ear and head; third, ear, head and fore limbs; and finally, 
after intervals of from 5 to 14 da 3 's, the start i espouse involved 
the entire bod 5 L 

The development of locomotor ability was slow and seemed to 
depend more upon increasing sticngth of the organism than upon 



behavior and maternal care of newborn monkey 279 


piactlcc. Wlien Joshua, the premature baby, was first placed upon 
the floor of the experiment room at the age of one day, his legs 
spread out m spider fashion and he was without sufficient strength 
to bear his own weight in a standing position. This is m contrast 
with the full-term baby Nina who, it will be icmcmbercd, stood 
up unsuppoited within an hour of the time of birth. All of the 
subjects, Joshua included, were able to right themselves on a smooth 
surface fiom the time of birth, though there weic marked differ- 
ences jn the leadiness with which this act was accompJislied They 
were hampered in this behavior by then tendency to clasp then 
hands and feet together (Plate 2, Figure 6)* Until the clasping 
tendency was inhibited, they turned themselves over almost entirely 
by bodily squnmmg. 

The tendency to climb upwaid was interesting because of the 
known fact that most monkeys in their semi-arboical existence take 
flight into tiees when frightened When the baby subjects were 
placed alone upon the floor of the expeiiment room they immediately 
began to cry loudly and to move slowly towaid the walls of the 
room or towaid any furniture which was near at hand Upon 
reaching one of these they attempted to climb upwaid (Plate 2, 
Figuies 3 and 8). When they were released in contact with a 
vertically held broomstick, each of them climbed upwaid as soon 
as Its physical strength made that possible When placed on a 
platform inclined at an angle of approximately 20 degrees they 
oriented upward at ages varying from one to four days (Plate 
2, Figure 5) While they were so weak that their legs spread 
out in spider fashion this behavioi was not observed^ On the other 
hand, after they were able to walk with assurance the reaction 
disappeared, This indicated that their orientation tendency on the 
inclined plane was due, not to the bilateral symmetry, which is the 
basis of tropistic responses, but to differences in the development of 
the flexor and extensoi muscles of their limbs Within two hours 
of birth, the premature baby, Joshua, could hang by one arm or 
leg, frequently flexed, for two or three minutes at a time. In the 
same manner Nina held both herself and the 380-gram Joshua 
when she was but three days old (Plate 2, Figures 1 and 2), The 
remarkable strength of the flexor muscles was demonstrated in 
these instances before Joshua was able to stand and before Nina 
could walk 

It appeals that the tendency of monkeys to climb upward is un^ 
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learned and fuitheimore that it is not tropistic in nature. The 
latter asset tion is justified only upon the basis of definition In 
our judgment the fact tluit a cat’s daws are so constructed that it 
can climb up a ticc more readily than it can descend docs not justify 
us in legal ding the cat as negatively gcotiopic. In the same manner^ 
we feel that the upwaid -climb mg tendency of baby monkeys is due 
to Jion-unifoim neuro'musculai development and, theiefoic, is not 
evidence of negative gcotropism 

From the observations we weic able to make on the sensory de- 
velopment of young monkeys, wc agiee in large part with the con- 
clusions drawn by Kuroda (6) who found that the cynomologus 
inoiilcey he studied had icccived practically a complete sensory equip- 
ment by the end of five days The development of the M rhesus 
baby observed by Lasliley and Watson (7) closely paiallelled our 
premature subject, Joshua 

Sensory-motoi cooidination develops more rapidly in the baby 
monkey than in the human infant, but less lapidly than in lower 
01 gams ms with which we are familiar. Our inability to keep our 
subjects under constant observation for seveial weeks aftei birth 
makes rt impossible foi us to describe the development of tlieir more 
complex activities The observations of Lashley and Watson and 
some of our own are enlightening concerning these. When the baby 
subject of the foimei observers was being cairied under its mothei 
at the age of 11 days, it frequently reached forward and seized at 
her moving hand, tupping her. Similar behavior occurred with 
the babies Nina and Tola when they weie between one and two 
weeks old, Lashley and Watson’s subject walked foi the first time 
on its twelfth day, while our mature subjects walked on then fiist 
day and the immature Joshua moved clumsily about by his fifth 
day Awkward attempts to sciatch the head oi shoulders with a 
hind foot appeared dutmg the second week. This activity, though 
thought of as being entirely reflex in nature, was usually unsuc- 
cessful at first, and was not performed smoothly and with readiness 
until after numcious repetitions extending ovei 10’ or 12 days 
Play activities, consisting laigely of lomping, jumping, and at- 
tempts to leap upon and seize objects, appeared in our subjects during 
the second and third weeks In this behavior the subjects demon- 
strated lack of eye-hand coordination and distance perception. Fre- 
quently, both Nina and Pola reached out with their hands to touch 
a wall of their cage when it was six or eight inches beyond their 
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reach In the same inannei, in i caching foi an object on the flooi 
bcfoie them, tlicy commonly missed it by as much as two or tliiee 
inches. On liei 21st day Nina attempted to leap up onto the wiic 
scieen of her cage two feet away fiom licr. The distance was 
underestimated and she fell to the flooi a full foot short of hei 
mark The 5^cailmg babies, George and Haii}'', while both stiong 
and active, were still awkward and poorly cooidinatcd in many of 
their activities. Geoige was a capable swimmer and indulged in 
this activity whenever a pail oi othci icccptacle filled with water 
was accessible to him. In spite of then geneial development, how- 
cvei, they ficquently misjudged distances when they leaped fiom 
one place to anothci and when they attempted to seize objects 
quickly. 

Emotional Responses 

III the couibe of oui cxpeiimcnts with the three baby monkeys 
they wcic subjected to various stimuli, such as loud sounds produced 
by clapping boards togethci, and suddenly appearing objects, such as 
coats or burlap bags dropped before them So long as a subject 
was clinging to some object with both hands and feet these stimuli 
aroused no emotional responses (Plate 2, Figures 4 and 8). In the 
course of our work with them, however, we found tliat as soon 
as a subject was prevented fiom making its grasping, contact le- 
actions, It cried and smuggled in a manner indicating fear. If, 
on the other hand, it was thwarted in its movements bv either the 
observers oi its inothei, it responded by quick bodily jerks which 
were piobablv indicative of eithei anger oi lage 

On one occasion a live gaiter snake was placed in the paddock 
with Nina and Pola and theii mothers To our surprise neither 
the mothers nor the babies demonstrated fear of the reptile. The 
mothers followed it about the cage and only when it moved quickly 
after being touched by one of them did they withdraw from it in any 
manner Tire babies, which were at that time between a month 
and six weeks old, were Interested in the snake and had they not 
been restrained by theii mothers would have stepped on or seized 
liold of it 

Human infants obseived by Watson (10) gave fear reactions to 
sudden removal of, or changes in, them means of support, and to loud 
sounds, Rage was elicited in them only by thwarting then move- 
ments The ffulujc of our monkey babies under two weeks of age 
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to lesi^ortd to loud sounds may huve been caused by incomplete 
development of their auditory apparatus Inhibition of contact- 
making reactions for the monkey babies was compaiable to lemoval of 
the source of support for Watson*s human baby subjects. Our data 
indicate that the initial emotional i espouses of monkey babies arc 
similai to those of human babies both in their iiatiiie and in the 
stimuli which evoke them 

Discussion of Rl&ults 

Ihologicallv, the primate baby is commonly thought of as being 
parasitic until birth, at which time it emerges as a fice-living though 
dependent oiganism In our study of Kxhy monkeys we find that 
this concept is not entiiely tiuc in the sense in which it is accepted 
Tlie fetus is, without doubt, paiasitic, It preys upon its host 
until, because of yet unknown maturjitional faclois, the piocesses 
which result in its clelivciy begin their operation In tlic case of the 
monkey baby, if it is noimal, activity may occui during the course 
of delivery It may reach out with its arms as soon as they arc 
disengaged and seize hold ol any objects m the immediate environ- 
ment. It is conceivable that the baby born in the native state might 
in this manner suppoit itself and thereby avoid falling from its 
arboreal birthplace. But this grasping behavior serves still another 
purpose in the scheme of tilings in monkevdom If the baby is to 
survive, it must secure nourishment from the mother. The mother 
gives manual aid to the delivery of her baby, bungs it up before 

her, and there licks the fetal fluids from its body Regardless of 

Its strength or weakness, factois commonly related to the conception- 
age of the baby at biitli, the mother carries it with her But the 
baby itself, by its grasping behavior, determines its position relative 
to the maternal breast. It orients and bolds itself in the ventro- 
ventral relationship. It explores the mothei*s fur with its mouth 
and discoveis the nipple. Its behavior alone determines both how 
and when it shall take nourishment In other words, behavloially, 

and from a nutritional standpoint, the b«aby suckles the mother, 

the mother does not nurse the baby In that sense the baby re- 
mains parasitic even after birth. 

There is reason to question the innateness of tlie suckling response 
in the monkey. As we have shown, in our baby subjects the incisor 
teeth commonly eiuptcd during the second or thud week We 
have also described the incessant movements of then mouths during 
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thefi waking hours If the /ingei of an obser\er w<is placed in 
tlic mouth of a baby, the subject usually bit down upon it repeatedly, 
with little or no evidence of sucking. The early i espouses of many 
of the babies to the nipple seemed to be of the same nature T.^his 
indicated that tender or irritated gums were the stimulus for the 
initial mouthings of the bicast. Wc could not dcteimine whether 
sucking behavior appeared automatically and full fledged, or whether 
swallowing and sucking responses were set off when milk was acci- 
dentally seemed thioiigh the biting bchavioi. 

The lole of instinctive behavior in the mother-baby relationsliip 
IS not at all clear Wc have pieviously shown (10) that the mother 
discovers the fetal fluids m the course of manual evploiation during 
deliveiy She licks these fiom her hands and, after delivciy, fiom 
the baby’s body She also licks them from the floor of the cage 
and fiom the aftei birth The aftcibiith, which is both covcied 
and peimeated with the same ingredients, she consumes Licking 
IS not the behavior used by monkeys in the cleaning process. Witli 
them, licking is a food-getting act It seems piobablc, theieforc, tliat 
the baby’s "bath” is performed cntiicly for the sake of the mother. 

The mother does cling to and, if neccssar}^ fight foi the 
possession of her baby The monkey Psyche behaved in exactly the 
same manner with the white lat which she "adopted” and earned 
about with her for months In some of oui own cases and in the 
one observed by Yerkes (12), monkey motheis clung to and fought 
to retain stillboin babies even after decomposition had set in. But 
they also may fight to retain afterbirth, food, or othci coveted objects 

The fact that the mothers pciinit the young to suckle is not neces- 
sarily evidence of maternal instinct, for it may be assumed that 
all mammalian mothers deiive a certain pleasuie fiom this act 
Furtlieimoie, the monkey mothers lescnt other food-takiiig activities 
of tJieir young until the babies by sheer persistence break down their 
intcrfeicnce Psyche, it will be remembered, also resented the taking 
of food by her rat 

On the other hand, in the face of tins contradictory evidence, 
It must be pointed out that there is much behavior in the complex 
mother-baby relationship which we are unable to explain in so 
simple and mechanistic a manner Soon after deliveiy some of the 
mothers fondle and pet their babies and seem to demonstrate actual 
pride in exhibiting them The young aie piotected, not merely 
from escape oi from being taken away, as would be the case if they 
were merely a possession, but also from injuiy and molestation. 
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Summary 

The noimal tnonkcv baby becomes active before bis body has been 
completely delivered. His eyes open and close, he cues and reaches 
out and grasps objects with his hands, 

At bath the flexor muscles of the limbs are moie highly developed 
than the extensors, enabling the young to support moie than double 
thcii own weight by one flexed arm, though they stand or walk 
with difficulty 

Contact-seeking and the seeking of bodily suppoit are the piin- 
cipal drives of the newboin inonkcv Tliese are demonstrated by 
giasping and clinging behavioi, with both hands and feet, and by 
seizing and bftmg upon objects with the mouth. 

All sensoiy modalities of full-teim babies appeal to be functioning 
by the end of the fust week, Piemature babies are weaker and de- 
velop less rapidly* 

The initial emotional lesponses of monkey babies are similar to 
those of human babies both in their nature and in the stimuli which 
evoke them 

The tendency to climb upwatd when frightened appears by the 
second dav. The vouiig oilent upwaid on an inclined plane before 
they are able to walk leadily. This is attiibuted to the weakness 
of their extensor muscles lather than to any tiopistic tendency 

The monkey does not cease to be paiasitic upon biitli. It achieves 
the ventio-ventral position relative to the mother by its giasping 
behavior, discovers the nipple unaided, and determines liow and when 
it shall nurse, If the baby lacks sufficient sticngth to accomplish 
these ends itself, it perishes, 

There is question as to whether suckling appeals instinctively or 
IS acquired aftei milk is secured through ‘‘mouthing” activities at 
the bieast. 

!Much of the behavior involved in the mother-baby relationship 
is subject to mechanistic explanation. 
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LE COMPORTEMENT ET LES SOINS MATERNELS DU SINGE 
NOUVEAU-NE (MACACA MULATTA— '‘M. RHESUS^') 
(Resume) 

Le singe noimal nouveaii-n^ dcvient actif avant que son corps ne soit 
Compl^temenfc ne Les yeux s’ouvrent ct se ferment, il crie et etend les mams 
et sajsit des ob>cts, 

A la naissance les muscles flcchisscurs sont plus d6veloppes que les ex- 
tenseuis, ce qui permet aux jeiines de soutenir plus que deux fois leur propie 
poids pai ufi bias fleclii, quoiqu'ils sc tiennent debout on marchent avee 
difficultd 

La recherche des contacts et la recherche des soutiens due corps sont 
les efforts prmcipaux dii singe noiiveaii-ne. II montre ce«x-ci, en suisissnnt 
et en se cramponnant avec les mains et les pieds, ct en saisissant et cn 
mordant des ohjets avcc la boiiche ^ 

Toutes les modalites des sens fonctionnent, parait-il* chez les nouveau-nes 
qiii sont nes an terme ordinaire, a la fin de la premi^ie seinaine Les singes 
nes prdmatur^inent sont plus faibles et sc d^veloppent moina rapidement 

La tendance h monter sous rmfluence de la peur se montre le deiixiemc 
jour Les jeiines montent sur un plan incline avant d’etre a meme de 
marcher faedement Cda s’exphqiie par la faibJesse des muscles extenseurs 
plutot que par un tropisme 
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Le singe ne i>cid pas scs habUiidea parasitaires apres la raissance II 
troiive la position ventro-ventrale avec sa mere pni son action de saisitj 
decouvre la mnmelle sans aiiciine aide, et decide la manierc ct Theure de 
son alimentation* Si le nou\eau-iic n*a pas nsscz de forces pour fairc cea 
choses lui-memc^ il meurt 

One nc aait si Paction dc se nourrii cst instinctive o« ai elle est acciulse 
aprb que Ic nouveau-ne a obtenti dii lait par Ics inoiivemcnts de sa bouchc 
a la mamelle. 

Beaucoup du coinporteinent raontiii dans la i elation de la meic et du 
nouveau-ne prete h ime e’cplication mecanistc 

Tinklcpaugh et Hartman 


TaTIGKEIT hnd motterliche pflege des NEUGEBORENEN 
AFFCIIENS (MACACA MULATTA— ^‘M RHESUS’O 
(Rcfernt) 

Das noimale Affchen fangt an, sich zii betatigen nocli ehe sein Korper 
voUig geboien ist Seme Augen offnene und schliessen sich, es schreitj 
langt ausj und erfasst Gegenstande rait deu Ilanden 
Zui Zeit der Geburt smd die Bcugcmiiakeln der Gliecler volliger 
entwickelt aU die Streckimiskcla, so dass es den jungen TicrcUcn moglich 
ist, mehr ais das Doppclte ihtts Gewichtes mit einem gebogenen Aim ?ii 
untcrstiitzcn, obwohl sie nur mit Mulie stehen und InuFen konnen 
Das Suchen nadi eager Benihrung und korpeilicher Untcistutzimg aind 
die vvesentlichen Tiicbc des neu-geborenen Affchena Diebe Triebe weiden 
in den Tatigkeiten des Erfassens und des Anklmnmeins sowohl niit Ilanden 
wie mit Fussen, und im Erfjisseti und Anbeiaaeii von Gegenstanden darge- 
Rtellt 

Alle Sinnesmodalitaten voll-entwickelter neu-gcboiencr A lichen sclieinen 
sclion am Ende der ersten Woche tatig zii sem Vorschncll geborenc Alfchen 
Sind schwacher und entivickeln sich nicht so schnell 
Die Neigiing, nach Erschreckung aufwarts 7U klettern, zeigt sich schon 
am ersten oder zvveiten Tage 

Die Jungen oncntieren sich aiihvaiLs cinc schiefe Ehcnc entlang, noch ehe 
sie gilt laiifen konnen« Diese Ncigung ist ehei auf die Schwaclic ihrer 
Strcckmuskeln als auf cine etwnige tropistische Tendenz zuruckzufuhrcn 
Das Affchen hort nut der Geburt nicht auf, paiasitisch z« sein Es 
bewirkt diirdi die Erfassungstatigkeit (grasping behavior) die ventrO' 
ventral Lage der Muttei gegeiuibcr, entdcckt ohne Hilfe das Saiighiitclien, 
und bestimmt die Weise und Zeit des Saugcua Feblt es dem Ticrdien 
an genuficnd Starke zur Selbsbewirkung dieser Ziele, so stirbt es 
Es 1 st eine Fiage, ob das Saugen sich instinktiv zeigt odei ob es geworben 
'wirdj nachdem Milch diirch Miindbewegungen an dei Brust erhalten witd 
Vielea an det Tatigkeit die im Verhnltniss zwischen Mutter imd Kind in 
Anspuich genommen wird, lasst sich mechanistisch crklaren 

TimklepaugH ub7D PIartmAN 



AN EXPERIMENTAL STUDY OF EARLY CHILDHOOD 

MEMORY^ 

Ftom the Psycfiologunl Laborntorifs of ihe Oho State Vnifoersiiy 


HiAROLD E J3 urtt 


Introduction 

Theie have been numerous lepojts as well as m^oimal collccuoii 
of data legarding the earliest peiiod in life which a person can ic- 
member The data usually take the form of mcmoiy for some pai- 
ticulai event winch can latei be placed chronologicaily by other 
ciiteiia The obvious difficulty is that actual mcmoiy for the event 
may be confused with memory of accounts of the event which have 
been related by the child’s patents A crucial expeiimcnt necessitates 
the use of mateual winch can be checked objectively m such a way as 
to elnnin«Tte all possibility of ot)icrs cotiching the subject The genezal 
progiam of the present cxpeiiment was to piescnt nonbense matciial 
to the subject in infancy and cfiily childhood and later conduct learn- 
ing expel imcnts with tins mateual as contrasted with olhci mntciMl 
of similai charactei which Jiad not been presented in mHncy If 
the material which had been piesented at the outset was relearned 
more leadily than the new material was learned this would indicate 
some meinmy ehect pioduccd by the first picscntatiom 

Material 

Passages fiom Sophocles* Oedipus Tyiatuius m the oiigmal Greek 
wcie used as mateiial This was tantamount to nonsense material 
foi the subject Fuitheimoic, no members of the family or relatives 
who might oveihcai the expeiimcnt had anv knowledge of Gieek so 
that there would be little oppoitunity for anyone subsequently to 
coach the subject dclibciately oi inadveitently The material being 
in the same meter and dialogue foim was presumably fairly uniform 
in difficulty throughout. Selections weie taken from scattered points 
thioughout the play No choiuses were used, but meielv dialogue 
portions, all m iambic hexameter. Each selection involved approxi- 

*Accepted for puhlfcatioii by Carl Murcbmn of the Editorial Board and 
received in ihe Editoiiai Office, June 16, 1931 
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mately 20 lines, 240 syllables. Occasionally thcie were a few syl- 
lables moie 01 less than that due to the inclusion of more than two 
syllables in a measure Moreovei, a slightly longer cue was nccessaiy 
at the beginning of some selections because several of them were 
rathci siradai m the first woids In one or two instances slight 
variations in length were made in oidei to pieseive the unity of the 
selection. On the average, however, the actual number of syllables 
learned in tlic original passages and the new passages differed by 
only three syllables — ^less tlian 1 per cent. 

Method 

Tlie subject^ was a boy with an IQ of appioximately 130 based on 
the average of periodic Binet examination. Twenty-one passages 
sinulai to those above described were selected for the original present- 
ation. Beginning at the age of 15 months three of these passages 
were read once daily to the subject for a period of three months, a 
total of 90 lepetitions The reading was at as umfoim a rate as pos- 
sible, appioximately 2 seconds pei line. At the age of 18 months 
these three passages were dioppcd and three more lead daily foi three 
months. This piocedure was continued until the subject was thiee 
years old Only one of the thiee passages used at each age level 
was used in the releaining tests which arc reported in the piesciit 
aiticle Other selections which weie presented at these ages aie avail- 
able if the subject ever cares to conduct anothci similar expeilment. 

The selections are indicated by Roman numerals in Tabic 1, and m 
the second column is given a schedule of the oiiginal reading For 
example, selection No III was presented on gin ally from 15 to 18 
months The subject was ahvaj^s kept in a situation as conducive as 
possible to maximal attention to the reading. No toys oi playthings 
were permitted and no activity such as running about was allowed, 
although minor squirming and restlessness could not be controlled. 
In the later portions of the onginal reading, of course, the subject 
began to take the pioccdure as a matter of couise and called it his 
*'Greek lesson, 

After the subject reached the age of three years, tlic entire matter 
was dropped until he w«as 8 yeais and 6 months of age. No one else 
had heard enougli of the material to be able to recite any of it and 
the experimenter of course did not mention it At the age of 8 years 


^The writer acknowledges his obligation to Benjamin P. Burtt, who served 
as subject m this rather tedious experiment 
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TABLE 1 


Selection 

Age in months for 
original reading 

Repetitions till all 
words anticipated 

Repetitions tiH 
recited entire 

III 

15-18 

361 

3S2 

VI 

18-21 

250 

253 

IX 

21-2+ 

376 

385 

XII 

24-27 

355 

379 

XV 

27-30 

30+ 

328 

XVIII 

30-33 

217 

226 

XXI 

33-36 

259 

265 

Av 


303 

317 

Av of III, 

VI, IX 

329 

340 

Av of XII, 

XV, XVIII, XXI 

284 

299 

A 


409 

409 

B 


4+5 

+51 

C 


+36 

445 

Av, 


430 

435 


and 6 months the experiment on relearning began, For this puipose 
the 7 selections noted in the table — one fiom each age level — ^weie 
used and three new ones of the same aveiage length and meter and 
presumably of approximately the same difficulty, The nature of the 
expeiimcnt w«is explained to the subject and his cooperation was ade- 
quate He was not told, howcvci, which passages were new and 
winch were old, so that there would he no diffeicnce in motivation. 
He did not have any collect suspicion on the mattei as evinced by 
the fact that when the cxj^ciiment was over and the icsults wcic 
explained he showed considerable surpiise at the information as to 
which passages weie new and which weie old 
The order of presenting the ten selections in each trial was vaiied 
system, ideally The first trial was in the oidci A, B, C, 21, 18, 15, 
12, 9, 6, 3 The next was B, C, 21, 18, 15, 12, 9, 6, 1, A The 
next was C, 21, 18, IS, 12, 9, 6, 3, A, B, etc. Thus, in each suc- 
ceeding trial the selection which had been at the fiist of the picccding 
list was now at the last of the new list Ten trials completed this 
cycle whereupon it was lepcated and this proccduie gave each selec- 
tion an even chance of any advantages which might be due to piimacy 
or recency or any disadvantages of letroactivc inhibition or similar 
piocesses. The trials were not lun on an absolutely regular schedule 
It was desired, as far as possible, to have them once daily but thcie 
weic unavoidable interruptions. On occasion two trials would be 
given daily when time was available, but on every trial the ten sc- 
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lections wcie always given with the usual 15-seconds pause between 
them. 

For the first 17 tiials the expeiimenter merely read the selections 
in the same fashion they had been lead at the outset Beginning with 
the eighteenth trial the prompting method was adopted as follows, 
The selection was lead very slowly and tlie subject supplied any 
woids which he could at the pioper point As the experiment pio- 
gicssed the subject would be leciting more and moie woids and 
phrases and the experimenter would meiely be supplying the missing 
paits On tlie nineteenth trial it was realized that a tremendous 
amount of time would be consumed if the piompting method was 
used on every individual trial and that probably very slight diffcienccs 
would be found fiom one trial to the next anyway Consequently, 
the procedure was modified so that the experimenter read all the 
selections foi two trials at tlie standard rate of 2 seconds per line 
and then the third trial was devoted to the prompting method, Tins 
arrangement was maintained until the end of the expciiment so that 
trials 19, 22, 25, 28, etc, were prompting trials and the learning data 
were tabulated on the basis of these trials, 

As the words were learned they were underlined in the book and 
the date noted on which they had been anticipated coirectly This 
procedure was continued until every word in the selection, with the 
exception of the initial cue woids, had been anticipated A record 
was made of the number of repetitions necessary up to tins point 
In most cases the subject was not at this time able to recite the en- 
tire selection without prompting and further repetition on the same 
schedule was made until he recited the selection from beginning to 
end with no prompting. This numbei of tiials then was recorded 
as the final score Due to the way the repetitions were distributed 
It was about 11 months until the first selection had been completely 
leained. It was then dropped fiom the schedule It was about 16 
months before the last selection had been perfected It was possible 
that there was a little greater incentive towaid the end of the experi- 
ment as the subject realized he was getting some of the selections out 
of the way, The effect of this greater incentive would be, if anything, 
to complete the more difficult selections earlier than they normally 
should have been If any correction weic to be made for this it would 
probably take the form of delaying the correct scoics in the later 
trials so that the results hereinafter reported might pci haps be more 
significant even than they appear 
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Results 

The principal results are summaiized in Table 1. The first two 
columns have already been explained The thud column gives for 
each selection the number of repetitions that weie ncccssaiv until all 
the woids had been correctly anticipated As explained above, the 
subject might not be able to recite the passage entirely at that time. 
The figiues in the last column give the numbci of lepetitions neces- 
saiy befoie he lecited the entire selection without piompting. The 
upper block of the table with the Roman numeials involves the se- 
lections which had been presented in infancy oi childhood, while the 
lower block gives the thice new selections, A, B, and C, which were 
learned de vovo 

Perhaps the clearest way to note the general tendency is to average 
the results of each block of the table The icsults are lathei striking, 
with 430 lepetitions necessaiy for the new material as against 303 
foj the old from the first stJindpoint, and 435 and 31 7, respectively, 
from the second These diffeienccs aic 42% and 37%, It may be 
noted that there is no overlapping of the two distributions The 
most rapid learning is foi selection 18 with repetitions of 217 and 
226 by the two criteria of learning The values contributing to the 
averages in the uppci pait of the table are naturally rather scattered 
because different amounts of memory might be expected due to the 
varying lapse of time since the original presentation and the age of 
the subject at that presentation. Nevertheless, if we disregard this 
fact and average the memoiy scores for the original selections, it 
appeals that we do have real differences between such scoies and the 
memory for new selections With small samples of this sort the 
accepted proceduie is to use Fisher’s t-function (1, pp. 107 ff ). 
For the averages of 303 and 430 repetitions necessary until all the 
words Iiad been anticipated the value of / is 3 34 which gives almost 
exactly 99 chances out of a 100 that the difference between the aver- 
ages is a real one Foi the averages in the last column, Ms 2 86 
which gives a probability of about 98 out of a 100 that the difteience 
is leal As mentioned above, the high vaiiabilltv of the releaining 
data IS to be expected anyway, because of the different conditions of 
the original learning Even so, the differences between the civcragcs 
are significant. 

It is interesting to divide the upper portion of the table into two 
parts — the three selections presented eailiest of all, III, VI, IX, and 
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the remaining four Averages of these aie given AH of them, of 
course, arc smaller than the corresponding average for the new selec- 
tions A, B, and C. The earliest selections, III^ VI, and IX, required 
more repetitions than the later ones, All four avciages differ signi- 
ficantly from the A, B, C averages with the possible exception of the 
difference between 340 and 435 in the last column, when the piobabih 
ity IS only .90 that the diffcience is leal, The difference between 
the averages for eailicr and later selections, 329-284 and 340-299, 
are of somewhat doubtful statistical significance, 

Again, if we considei the individual scores, there appears some- 
what of a trend for the selections which had been piescnted oiigi- 
nally at a later age to be remembered better than those piesented 
at an earlier age Selection 6 is a definite exception to this tiend but 
otheiwise we note a general decicasc in the magnitude of the entries 
m the table as we go down the column. If we simply rank the seven 
values in either column and compare those lanks with the actual oidcr 
in which the rows are listed, i,c,, the oiiginal order of picsentation, 
we get a coi relation by lank diffcience squaied formula of 50 ±,19 
Again if we simply coi relate the values in a given column with the age 
and month in which the ouginal reading was begun, namely, 15, 18, 
21, etc , in the second column, we get a con elation of ,55± 18 for 
repetition until all woids aie anticipated and a coiielation of 52 
± 19 for repetition until tlie entire selection is recited. This treqcl 
conforms to what we might expect, viz , that the selections which had 
been presented at the eailiest age were ictained least effectively 
Some learning cuives are presented m Flguie 1 The abscissa Is 
laid oft in units of 30 trials, At each such point the ordinate coi- 
responds to the numbei of syllables conectly anticipated up to and 
including that tiial, The lowest curve is the aveiage of the thiee 
new selections, A, B, C For example, the Hiiee scoies on the 43rd 
trial aveiage 40, and this value is plotted on the ordinate. After 
a selection is learned its maximum, score still contributes to the av- 
erage The seven original selections are divided into two groups, 
the three that were given catlicst in infancy and the four later ones 
One curve is plotted foi the average of the foimei — III, VI, and 
IX — and one curve foi the aveiage of the latter — XII, XV, XVIII, 
and XXI 

The curves are rather close together We might take any two 
corresponding ordinates and determine whether they differed sig' 
nificandy, e g., whether the superiority of the average of selections 
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21, 18, 15, and 12 to the aveiage of A, B, and C on the 43rd tnal 
was a real difference Making such analysis by means of the t-func- 
tion, none of the difteiences are significant with one exception, How- 
ever, some weight must be attached to the fact thjit the A, B, C 
curve IS consistently lowest of all The ciiive for the selections pre- 
sented later in the oiiginal leading staits below the cuive for the 
eailier selections but goes above it on the 133rd trial and remains 
there. 

The individual curves aie not included in the figure, Foi the new 
selections the curve for A is a little above tlie aveiagc cuive pre- 
sented, B is somewhat inferior and C follows the average lathcr 
closely, although it drops below it in the middle portion of the 
curve. Of tlie seven curves for the anginal matejial, selection No, 
18 is slightly above all the rest throughout, selection No 9 is rather 
inferior to the others in the middle range, and the lest are rather 
closely bunched thioughout There is much overlapping and no 
deal -cut evidence of a hieiaichy from this standpoint Howcvei, the 
superiority of the selections that were presented originally to those 
that were learned de 7 iovq seems reasonably clear in the curves and 
the results given in the table are still more striking The condusion 
seems warranted that it is possible to piegent nonsense material to a 
child as young as a ycai and a half and by 90 repetitions distributed 
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over a period of tlircc months piocliice art effect winch will manifest 
Itself Ifi a lelcaming experiment seven years latei 

Summary 

Meaningless material (204inc selections of Greek diama) was 
read aloud to the subject daily, beginning at the age of 15 months. 
Every three months a diftcrent set of similar selections was used as 
mateiial, and tliis proceduie wai^ continued till the age of thiee years, 
When the subject was 8j4 years of age he learned this original 
mateiial by a modified prompting method and at the same time 
leained other similar material de novo 

Whcieas the new mateiial icquired on the average 435 lepetitions 
pel selection, the material which had been pieseiited in Infancy and 
early childhood rcquiied 317 The original selections which had 
been presented latei in cJiildhood were leaincd more rapidly than 
those presented eailier but even the material that had been piesented 
to the subject daily between the ages of fifteen and eighteen months 
showed a fairly clear effect of this caiiy expeiiencc in facilitating 
subsequent learning. 

Reference 

1. Fisher, R. A. Statistical methods for research workers London. Oliver 
& Boyd, 1930 Pp xid-269. 

The Ohio State University 
ColuiribuSj Ohio 


UNE trVDU EXP15RIMENTALE DE LA MlllMORIE DES PETITS 

ENFANTS 

(Resume) 

La matierc expdnmentale a*est composce des morceaux choisis de FOedipus 
Tyraunus de Sophocle en grec, chaque morceau etant de 20 lignes On a 
lu trois morceaux une fois par jour A un sujet mdle, en commenQant A I’age 
de 15 mois et continuant pendant 3 mois Puts on a substitud d^autres 
morcejux et les a lus une fois par jour pendant trois mois, substituant en- 
core d’aiitres aprSs On a contiqud ce proced^ jiisqu’a Fage de trois ans. 
On a cesse I’expenence depuis qet age jusqu’A PAge de 8}^ ans Dana 
l*exp6rience dii rdapprentissage oq s*est servi ePun morceag du gioupe lu A 
cheque niveau d'Age, — done 7 morceaux. Ils ont dtd appits par une mithode 
modili^e de souffler En meme temps les siijet apprcnait 3 morceaux sem- 
blahlea qu’on ne lui avait pas lus dans sa petite enfance. On a vane 
system atiquement d’6preuve en fipreiive Pordre dea 10 morceaux. 

Lea 3 nouveaux morccau ont exig6 une moyenne dc 435 r^epititiona pour 
Papprentisaage,^ e’est-A-dire, une rdpdtition entiArement correetc En com- 
paraison A. ceci, les 7 morceaux prAsentes dans la piemiAre enfance et Pen- 
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fance ont cxig6 line moycnne de 317 repetitions, —ime Economic ^vidente et 
statistiquement signifiante, En general I’^conomie a et4 plug grande pour 
les morceaux piesentes premi^rement dana les ann^cs plus avanceca Cepen- 
clant, le morceaii meme qu'on avuit lu au sujet i partir des .igca clc 15 i 18 
iTioia a etc appris en 3S2 repetitions, ce qiii montic done Tevidence de 
qiiciqiie retention de cette preraiire periodc 

B\3RTr 


EINE EXPERIMENTELLE UNTERSUCHONG DES GEDACHTNISSES 

IN frOher kindheit 

(Referat) 

Dcr Stoff der Untersuebung bestand aus zwanxig-^ciligcn Auszugen ana 
Sophocles’ ^‘Oedipus Tyi annus” in dcr ursprunglichen Giieclnschen Sprnche 
Ejner mannlichen Versuchspcison wurden taglich drci Auszugen vot- 
gelesen Man began als die Veisuchsperson IS Monate alt war niid fuhr 
Yrabrend 3 Monaien iort Datiii wuidcvi A\in\ige dMtch andeiB 
ersetzt, die abermals taglich 3 Monate lang gclcsen, nnd dann abermals 
diirch andcic ersetzt wurden. Man verfuhr auf diese Weise bis die Ver- 
siichspeison 3 Jnhre alt war Die Untersuchung wurdc dann unterbrochen 
bis die Versuchsperson 834 jahre alt war In der Untersuchung des 
Wicderlernens wnrde aus jedem Altersnivcau jc ein Aiiszug gebraucht Im 
ganzen wurden 7 Auszuge verwendet Sie wuiden erlernt iniC ciner modifi- 
ziertcn Vorsagungsmethode (modified prompting method) In derselben 
Periodc crlerntc die Versuchsperson drei ahnhehe Auszuge die ihr in 
ihren fruheren Jahren nicht vorgelcscn worden waren, Die Anordniing 
der 10 Auszugen wurde systematisch von Versiich zu Vcrsuch variirt 

Bel den drei neiien Auszugen waren im Durclischnitt +35 Wiederholiin- 
gen zum Eilcinen— dh, %\\ emcr vollstandigen nchiigen llersagung— 
notig Im Vergleich hieTinit erlorderten die 7 Auszugen die im Saug- 
lingsaltei und im Kleinkindesalter dargeboten worden waren im Durch- 
schnitt 317 Wiederhohmgen Dieser Unterschicd stellt cm unverkennbareg 
und statistisch bedeutsamea Eraparnias dar, Im Allgememen war das^i 
Ersparnia bei den Aiiazugen die ursprunglich m den relativ-spatcrei; 
Jflhren dargeboten wofdcn waren grosser Sogar dcr Ausziig, jedoch, der 
der Versuchspeison im Alter von 15 bia 18 Monaten vorgelesen worden 
war wurdc in 3S2 Wiedcrholungcn erlernt, und wicss also darauf hin, dass 
selbst aus diesem fnilien Alter etwas bchalten wurdc 
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THE RETENTION OF COPULATORY ACTIVITY IN 
MALE RABBITS FOLLOWING CASTRATION 

Ft am the Dcpaitmcut of Psychology of Plan foul Vm'VctsUy 


Calvin P Stone 


Domestic and laboratory animals castrated aftci pubeity may ic- 
tain copul.itoiy ability foi vaiious penods of time theieaftei, Tins 
point was cleaily bi ought out foi lats by Steinach m 189+ and again 
by Stone m 1927, 5"et so few studies of this chaiactei have been made 
that one cannot safely generalize as to the period of time sexual 
vigor will persist in otliei castrated mammals The subject is of 
special impoitance to invcstigatois who are analyzing dynamic fac- 
tois underlying sexual activities oi measuring the efficacy of testi- 
cular transplants, injections, extracts, or othci agencies employed 
therapeutically to augment oi lestore sexual vigor For this leason 
the subject deserves fui rher study. It is obvious that one can better 
evaluate the potency of foieign agencies when their action is clearly 
differentiated from equivalent influences normally persisting after 
castration 

In a previous report (4) data were piesented on the retention of 
copulatory activity in male rats castrated at the age of thiee months, 
Because of the extreme rapidity of copulation in lats and the small- 
ness of organs to be ohseived, however, gieat difficulty was en- 
countered in accurately detei mining whether intromission took place 
in each instance of the overt response. Hence, in continuing this line 
of investigation it seemed advisable to obseive a laigcr animal, such 
as the rabbit, whose copulatory act is such that unequivocal evidence 
on intromission can be obtained. 

Animals, Housing, Feeding 

The strains of rabbits emploj^ed, their weiglits, and ages at the 
time of castration are shown in Table 1 These bieeds, with the 
exception of No. 20, are known to the tiade as meat and fui rab- 
bits. They have demonstrated tlieir haidincss and fertility through 

^Received in the Editoiial OfRce, October 30, 1931 

^his iaveatigation was financed by a grant from the Committee for 
Research on Sex Problcma, National Reseaich Council 
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many generations, a consideration of capital importance in a purely 
commeicial ventuie Although to have le.ued all of the animals 
would have been picfeiable m a study of this chaiactei to insure 
pi Opel nutiitional contiol, this was not feasible except in the case 
of the two young gjoups The time and expense involved in at- 
tempting to leai suitable lepresentatives of the middle-aged and 
senile groups left no choice but to select suitable specimens from 
a neai-by labbitiy where pedigree iccoids insined accinacy of birth 
dates and their satisfactoiy service in the colony as sues assured us 
of their having been well caied foi thioughout life, 

Fiom a consideration of Tabic 1 it may be seen that foui rathci 


TABLE 1 

TH£ BJIEEDj AgCj BODY WEIGHTS OF IUDWIES UsLD 
Body weights were taken at the time of castration 


No 


Bjetd 

Age at cast 

Weight at cast 



Group I, SeMiaUy 


1 

Chinchilla X New Zealand White 

4 0 mos 

7 0 lb 

2 

New Zealand White 

4,0 mos 

6,0 



Gtouft ilj Scxtinlly MatHfCt You7io 


3 

New Zealand White X Himalaya 

5 3 mos, 

7 5 

+ 

H 

r< 11 K 

5 3 “ 

70 

5 

tt 

it (t a n 

5 3 

7i5 

6 

it 

(1 <f It it 

5 3 

7.S 

7 

it 

it tf 14 4f 

5 3 

80 

8 

(4 

4( it <r It 

6 0 " 

80 

9 

r( 

tt rt « <{ 

6 0 “ 

75 

10 

n 

a tf t ti 

60 "■ 

85 

11 

a 

If ft (( ft 

7 3 “ 

8 5 

12 

it 

« fr ft tf 

7 3 “ 

8 5 

13 

n 

ff If* II If 

7 3 

8 5 

H 

it 

ft fC It tt 

7 3 “ 

SO 

15 

H 

It H ft If 

7 7 '* 

80 

X6 

ft 

tt tt it tt 

S.O " 

S3 



Gfotih ///j. 

a{^ed Adults 


17 

New Zealand White 

2 VIS 

85 

18 

Chinchilla 

2 “ 

75 

19 

Silvei 

iPox 

2 25 yrsi 

83 

20 

Lilac 


3 \rs 

5 5 

21 

New Zealand White 

3 » 

9 3 

22 

American Blue 

3 25 yrs 

8 5 



Gtoup IV. Adults Appioachuiij Seniiity 


23 

Chinchilla 

4 5 yrs 

6 5 

2+ 

New 

Zeiland Red 

5 

90 

25 

American Blue 

5 “ 

10 3 
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distinct physiological epochs are represented by the animals at the 
time of then castiation. In the first £ioup are two individuals 
castrated while on the thieshold of puberty, but which, by virtue of 
then sexual immaturitv, would not attempt copulation Group 11 
consists of post“pubeial males which j at the time of castration, were 
capable of begetting young Duiing the week preceding castration 
these animals weie tested from tliiee to four times in order to 
assure the experimenter of then sexual aggressiveness No animal 
was castrated unless he had demonstrated a high degree of sexual 
aggressiveness and copulatory drive. Group III consists of middle- 
aged adults which were still in then piime from the standpoint of 
fertility and sexual vigor, Group IV consisted of animals which, 
althouglk healthy, sexually active, and fertile, had ceitainly passed 
the prime of life. Evidence of locomotor decrepitude was displayed 
by Nos. 24 and 25 as tlicy moved about the cage. 

Duiing the entiie experiment the animals weie housed in an airy 
sub-basement where the tempciature never became sufficiently warm 
In summer or cold tn winter to cause distress to tlie animals. Young 
males were segregated from females a few weeks after weaning and 
thereafter kept together until homosexual practices and fighting at 
the age of puberty made it desirable to place them into individual 
hutches The latter (3^x2 x2') were suitable in size and construc- 
tion for subsequent tests of copulatory activity 

The forage consisted of dry, “green” alfalfa hay, selected par- 
ticularly for rabbits because of the small stems and luxuriant growth 
of leaves, To this was added daily a ration of rolled barley and 
from one to two medium sized canots per week Occasionally a 
bit of bran or rolled oats was added to the barley and lettuce or 
cabbage substituted for the carrots Under this dietary regime males 
and females are fertile, mothers nurse their young very well, and 
the latter undergo a rapid couise of development (Note the weights 
of Nos 1, 2, 3, 4, etc.) 

Tests for Copulation 

Tests for sexual behavior were made under similar conditions for 
normal control and castrated males and, in all essentials, as this 
problem is handled by commeicial breeders A doc, picked out of 
the colony on the basis of homosexual behavior or congested, pui- 
plish vulva, was tested for receptivity with a normal male, after 
which, if found receptive, she was placed into the hutch of the 
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PIGURli; 1 

The pERsrsTENCE or Copul atory Activity in Male Rabbits atthr 
Castration 

Days after castration are indicated by the scales on the outsides of the 
figure Each coJiimn is a complete record of the test results for an animal 
Black dots indicate that the animal executed the complete overt copulutory 
act, triangles uidicaie mounting and pdvic movements, but no intromission, 
and the circles indicate that no attempts at mounting were made, In the 
interest of economy of space the lower portions of the columns for Nos 
19, 20, 21, and 22 ore condensed The beginning of condensation is 
indicated by dots connecting the symbols and the placement of numbers 
beaide the symbols to denote elapsed time from castration 


CiW5 after cast 
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castrated male There s.he was left for approximately 10 minutes, 
if necessary, but removed at once when the desiicd evidence of copu^ 
lation had been obtained After failuies to obtain mounting or 
failures of intiomission, tiials were icpeatcd once or twice within a 
half hour on that same day Tlie inter-test intervals varied some- 
what for the diffcient animals, as shown in Figuie 1, because our 
colony of females did not always provide a sufficient number of 
receptive animals at the tune they were needed, At no time^ hoiv- 
cvei, were tests so spaced or lepetitions of copulation so frequent 
as to rcndei a male impotent bv virtue of '*over copulation*’ as judged 
fjom observations on normal contiols which, undci a similai test- 
regime, lemaincd aggiessivc thioughout the peuod of the experi- 
ment 


TxrE COPC/LATORY ACT 

No alteration of the overt chaiacteristics of the complete copula- 
toiv response was noted except the gradual slioitcning of the period 
of intromission. The rabbit, it may be recalled, upon making con- 
tact between the tip of the penis and the vaginal oiifice of the 
female, throws the pelvis foiward with great vigor m a final copula- 
tory embrace. This final embrace, the period of intromission, was 
gradually shortened in the castrates but not completely eliminated 

Post-Castrational Copulation 

The results of this experiment arc presented graphically in 
Figure 1, Each column is an epitome of the post-castration, copula- 
tor y activity of the animal whose numbei appears at the top of the 
column Time scales on the sides of the figure denote elapsed time 
after castration In the columns, black dots are used to indicate 
Intromission, triangles to denote mounting and pelvic movements 
without intromission, and open circles to indicate no mounting oi 
wholly negative results in the test The place of each symbol with 
respect to the tune scale gives the number of days elapsing between 
castration and the test 

Considering first the two animals castrated prior to puberty, it 
may be noted that no sexual behavior was elicited from them in any 
test period although these tests ran well beyond the age of puberty 
in the normal male of Group II Getting no copulatory behavior 
from the pre-pubcral castrates is in keeping with many similar obser- 
vations on domestic and laboratory mammals (4) It would ^eern 
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that the gonads are absolutely necessary foj completion of ike de- 
velopmental pfocesses underlying overt expjession of the sexual 
libido. 

In marked contrast with the pre-pubcral castrates aie the 
pubescent young and fully developed adults, every one of which 
copulated m the post- cast rational tests For No 25 the last intro- 
mission elicited was on the 8th day after castration and that of No. 
17 was on the 57th day. These cases piobably indicate faiily well 
the minimal and maximal duiation of copulatory ability after castia- 
tion in mature, wcll-nouiishcd labbits The aveiiigc interval fiom 
castiation to Inst complete copulatory response by the young adults 
was 29 days (14 cases); that foi the piime adults was 41 days (6 
cases), and that foi the tluee senile individuals was 15 days 

Although our gioups aie not sufTicicntly large ai homogeneous as 
to stiain and sexual experience to wan ant coinpaiisons of means, 
It Would seem that the short interval of post-castiational copulation 
of the tliiec old animals is worthy of furtliei comment Obseiva- 
tioiis made on each of the animals prioi to their castiation showed 
the least copulatory vigoi and persistence in the senile individuals 
of any of the adults tested This fact suggests that the time inteival 
necessary to drop the copulatory diive below the effective minimum 
foi copulation vaiics diicctly with the stiengtlr of this drive at the 
time of castration The point is one foi future investigation when 
suitable quantitative measures of strength of sexual duve it\ rabbits 
liave been devised 

To expel imenters conceined with the restoration of sexual libido by 
theiapeutic measures, it is Important to note that sexual aggression 
docs not terminate suddenly with the last instance of inticmission. 
Mounting and pelvic movements appeal for a variable time thcie- 
after As a rule, howevci, one notices some diminution in the pci- 
sistcnce of mounting and the vigor of pelvic movements after intro- 
missions cense, and finally the mounting attempts can be consideiccl 
as little more than gestures at copulation, so feeble arc the pelvic 
movements. Outstanding examples of icpeatcd and vigoious cffoits 
at copulation long after the last instance of inti omission wcic pro- 
vided by adults Nos 21 and 22. Their last complete act occuiiecl 
53 days after castration but they continued to mount females ap- 
proximately 5 months thereafter. When copulatoiy attempts persist 
long after castration, equivocal evidence of the potency of orchitic 
extracts foi the icstoration of sexual libido must be guarded against 
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Cause of Failures of Intromission 

The copulatoiy attempts without intromission, to which we have 
just ref ei red, are not the result of accidental factors to be seen 
operating now and then in the case of noimal animals. Should the 
female fail to raise the pudendum, failuies of intiomission aie to be 
expected and do occui regularly because of the inability of the male 
to leach the vagmal oiifice But failuies when a icceptive female 
raises the pudendum are pnnvaiily due to flaccidUy of the organ of 
ifiti omission or lack of peisistence in the piston movements of the 
pelvis In these respects normal males aie seldom found wanting 
and for that leason stand in marked contiast to the gonadlcss males 
tested about one month after castintion This point was vcilfied in 
a faiily satisfactory manner by testing males in a special cage with 
plate-glass bottom set upon stilts of sufficient height to permit of 
observation from below It was found that castrated males lacked 
in peisistence of pelvic movements and that, as a lule, erection of 
penis passed into flaccid ity aftei a few seconds of pelvic movements 
Even when the pudendum of the female was raised sufficiently for 
intromission chance contacts between the organ of intromission and 
the vaginal oiificc were not made by the castrate because of in- 
sufficient pelvic movement or flaccid penis 

May the Indicators of Sexual Drive be Graded? 

The persistence of mounting and pelvic movements aftei failures 
of erection which prevent the copulatoiy act from teiminating in 
intiomission suggest the desii ability of giadmg oui most valid in- 
dicators of sexual drive as to their delicacy and seventy Almost 
universally attempts at copulation have been considered valid indica- 
tors of sexual libido, the strength of which can be represented by 
copulatory fieqency in a time-limited observation period Likewise, 
the frequency With which an animal will cross a punishment gilll 
in order to come Into the presence of a suitable sexual incentive has 
been offered as a valid and reliable measure of the strength of the 
sexual drive (5, “the Obstruction Method’*). Still other indicators, 
such as fighting, locomotor activity in a revolving cage, restlessness, 
and even morphological signs have served this puipose in one or 
more investigations Now, it is impoitant for experimenteis to 
consider the question as to whether these indicators are pointing to 
the same motivational factors, whether they aie equally reliable, and 
whether they may be arranged accoidmg to a scale of delicacy and 
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seventy for mcasuimg the sexual cliive The fact that rats that 
did not copulate with veiy icceptive females ‘vvould undergo punish^ 
inent to come into the female's presence suggests that the obstruc- 
tion method is a moie delicate indicator of sexual drive than copula- 
tion (1, 2) Also, GUI present findings that inti omission disappears 
in castiated rabbits befoie mounting and pelvic movements suggests 
that intromission, as a test of sexual drive, be placed well toward 
the upper limit of seventy. No highci test is known to the present 
expcrlmcntei except one based on frequency o£ inti omission m a 
timc-limited obseivational peuod. The problem of foiming a graded 
scries of indicators of sexual libido would seem to admit of expeii- 
mental solution and now should be attempted in view of the gieat 
desii ability of knowing the most valid and reliable measures of the 
effects of castration and subsequent lestorative theiapy 

Conclusions 

1 Two pre-puberally castrated male rabbits winch were tested 
for approximately two months after the noimal age of pubeity did 
not display any evidence of sexual libido as indicated by their mount- 
ing of receptive females 

2 Twenty-three males castrated after puberty displayed, without 
exception, the ability to copulate The shortest post-castrational in- 
tcival for copulation was 8 clays and the longest was 57 days. For 
a group of 14 males eastiated between the 5th and the 8th month 
of age the last act of in ti omission fell, as an average, on the 29th 
day after castration, it fell on the 41st day for a group of 6 adults 
castrated between the ages of 2 and 3 ycais and on the 15th day for 
a group of old males castrated at the ages of 4.5 to 5 yccirs Because 
of the smallness of gioups tested, the hctciogencity of breeds used and 
the diversity of pie-copulatory expeiicnce of the gioups, age dif- 
ferences are not emphasized except to state tluat all available evi- 
dences point to a lowei degree of pie- and post-castiational copula- 
tory drive in the old males. 

3 In all but one of the 23 mature males instances of mounting 
and pelvic movements were obseived after the last copulatory act 
involving inti omission It is suggested that failures with respect to 
intromission resulted primarily from failures of erection and per- 
sistence and vigor of pelvic movements on the pait of the castrated 
male The maximum interval for mounting attempts after the last 
act of intromission was approximately five months 
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4. The desirability and feasibility of forming a seues of behavior 
indicators of sexual drive properly graded as to delicacy and severity 
is suggested In the rabbit, intromission is considered to be a more 
severe test of sexual drive than mounting and pelvic movements. 
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LA Rl^TENTION DE L^ACTIVITE COPULATRICE CHEZ LES LAPINS 
MALES APRfilS LA CASTRATION 
(Resumfe) 

Plusieurs eyp^Timentateiira ont moiiti^ qiie Ics animaux domcstiqiies et 
ceux employes dans le laboiatoire castres apres le puberte letiennent leur 
pouvoir copulateui pendant divers cspacea dc temps Dana cette etude-ci 
on a constate que les lapma castres avant la puberty n’ont pas d6veiopp6 
assez de libido sextiel poiii causer dcs essais de copulation avec dca femel- 
!es r^ceptives Vmgt-trois males, castres api^s Ja pnberte, ont montre line 
capacite dc copiilerj sans exception, pendant divers cspaces de temps apres, 
Quatoize males castres entie I’age de cinq mois et de hint mois ont 
accompli le dernier acte d’lntroinission, en moyenne, le 29mc join api^s la 
castration Pour un groupe de 6 adiiltes de moyen Age casties entre les 
ages de 2 ana et de 3 ans cela est ariiv6 le 41me join, et pour un groupe 
de trois vieiix males castres mix ages dc 4,5 i 5 ans, le 15mc joui apres In 
castration Quoique Von ne doivc pas trop appiiyei sui les differences 
entre de petits groupes d’animaux, il parait qiic lea adultea en plcinc 
matunte dans la fleur dc leur vie leprodiictrice lesqiicis ont cu beaiicoup 
d'exp^rience copulatiice rctiennent pendant le plus de temps leur libido 
sexuel, comme le manifestent des actea copulateurs comp lets Lea males 
seniles, quoique fertilcs, ont montre relativemeiit un petit degr6 de vigueiir 
aexuelie dans les tests avant et npr^s In cnstration 
11 est important dc noter qiic lea efforts de monter sur la fcmellc et lea 
moiivcments pelviens ont pcrsist6 pendant iin espace de temps variable apres 
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!e dernier acte d'mtromission, Ce sent un entire moms sMre dii libido 
acxucl, croit-on, qiic I'lntromission L’auteur montre quM est preferable de 
claaaer comme doux on siverc line afiric dc critcrca dc vigueur scxuello chez 
Ics nnimaiix du lahoratoire Un tel classement pourrait ctre d'une grande 
valeur pour les expenmentntcurs qiit ^tiidient la puissance des extraits 
orchitiques 

Stoi^e 


DIE BEIBEHALTUNG DER BEGATTUNOSTaTIGKEIT NACH 
KASTRIERUNG BEI MANNLICHEN KANINCHEN 
(Referat) 

Wie von verschiedcnen Forschern schon crwicscn worden ist, belialtcn 
nach der Piibcrtat kastriertc IJaua iind Vcrsuchatierc dire Begattungsfalng- 
kfiit walirend verscluedencr Zcitraumc noch bci In der gegenwnrtigcn 
Untersuchving 7eigte cs sichj dass vor dcr Pubertnt kaatnerte Kaiimclien 
nicKt genugenden scxuelicn Libido cntwickclten iim zu Begattiingsveisiichen 
mit cmpfanglichcn weiblichcn Ticrcn erregt zu werden Dreuindzwanzig 
post-pubeital kastriertc Kaninchcn offenbarten ohne Aiisnahmc noch wnh- 
rend veischiectcncr Zeitraume Bcgattungsfahigkeit Vicrzehn mannlichc 
Tieie die zwischen dem S ten imd S ten Lebensmonat kastriert 'worden 
waren vollzogcn den letzten vollkommenen Begattungsakt (intromisgioii) 
im Durchschnitt am 29 ten Tag nach der Kastnerung Bei clnct Griippe 
von aecha Tieien auf dem Lebenshohepunkt die im Alter von 2 bia 3 jahren 
kastriert worden waren wurde diescr letzte Akt im Durchschnitt am 41 sten 
Tag und bei einer Gnippe bestehend aus S alien mnnnlichen Ticren die im 
Alter von 4 5 und 5 Jaliren kastriert worden waren, am 15 ten Tag nach 
der Kastnerung ausgefuhrt Obwohl auf Unterschiede zwischen Weincn 
Gruppen von Tieren nicht zii vicl Gewicht gelegt werden darf, sclieint es 
doch, dass die vollig reifen erwachsenen Tierc die auf dem Ilohepunkt 
ihres reproduktiven Lebens stehen und die in der Begattung viel Erfahrung 
gehabt haben am langsten ihren sexucilcn Libido beibchnlten, wie er sicli in 
vollstandigen Begattungsakten darstellt. Die aenilen mannlichen Tiere, 
obwohl sie fnichtbar blieben, zeigten einen rclativ nicdngeren Grad dcr 
scxuellen Riistigkeit sowohl m den Proben die vor wie in denen die nach 
der Kastrierung stattfanden 

Wichtig ist die Bemerkung, dass die Bewegungen des Bcstcigena und die 
Beckenbewegungen noch cine Zcitlang nach dem letzten Intromisaionsakt 
bestanden Diese Bewegungen stcllcn schcinbar m wcnigcr strenges 
Kntcrium des scxuellen Libido dar» ats die Intromission Der Verfasscr 
wcist darnuf hin, class es wunsclienswert waie, einc Kritierienaerie der 
sexucllen Rustigkeit (vigor) bei Vcrsuchaticren aufzustellen, Eme solchc 
Rangiening dcr Kritenen von "mild" bi3 "streng’* konnte fur Forschcr die 
an der Kraft orcliltischer Extrakte arbeitcn unschatzbar sein 


Stone 



A STUDY OF THE CRYING OF INFANTS DURING 
MENTAL AND PHYSICAL TESTS'^ 

Ftovi ihe Institute of Chid If^elfarc, University of Califoima 

Nancy IIayley 


The affective behavior of infants, in its i elation to a theory of 
emotions, was first studied experimentally bv Watson (24) His 
widely quoted lesults suggest that emotional responses occur In 
definite icflex patterns, that these pattgriis are limited in number 
(“fear,” "lage,” and “love”), and tliat they aie aroused by a lim-' 
ited number of stimuli. Subsequent studies, especially those of Blan- 
ton (2) and Sherman (21), have resulted in changes in the inven- 
tory of provocative stimuli, and have also tended to break down the 
concept of specific, differentiated emotional patterns 
In the light of this latei evidence, the classification of the affective 
behavior of neonates has been simplified to include only positive and 
negative leactions, oi undifferentiated pleasure and undifferentiated 
distress (21, 4) The former is the accompaniment of physical 
well-being, stroking, rhythmic motion, and the like, the lattei may 
be elicited by bodily discomfort oi pain (internal, such as colic and 
hunger, oi external, noxious stimuli) and various abiupt changes in 
the environment, such as a loud noise, a shake, oi loss of suppoit. 
With age, diffeientiation of response develops and the range of stim- 
uli which will elicit emotional responses inci cases Buhlei (6) 
points this out, with illustrations from infants obseived in then noi- 
mal enviionmcnt during the fiist ycai, A good theoietical state- 
ment of developmental changes is given by Bridges (4) m a recent 
ai tide, 

111 the fiist months of life the easily obseivablc signs of emotional 
lesponse are facial expression, activity, vocalizations (cooing and 
scolding), and crying. Vaiiations in emotional activity may be 
desciibed in teims of the motor elements involved in the response, in 
terras of the positive or negative adjustment to the stimulus, oi in 
terms of variation m intensity and duration 
Watson has contended that all emotional responses to other than 

♦Accepted for publication by Haiold E Jones of the Editorial Board and 
received in the Editorial Office, April 13, 1931 
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tlie oiiginal stimuli aie the outcome of conditioning, and has given 
illustiations of conditioning through the association of effective and 
indifferent stimuli (24). In a series of experiments with cliildien 
from three months to nuisciy school age, H. E Jones (13, lia) 
has biought about changes in ovcit emotional reactions, and in vis- 
ceral reactions as rcgisteied in the galvanic skin reflex, which con- 
form to the phenomena of conditioning and of inhibition desciibed 
by Pavlov Put in theii expciimcnts on age diffcicnccs in fcai 
leactions to animals, H E, and M C Jones (14) have indicated 
tliat stimuli may acquire emotional significance thiough piocesscs of 
general maturation, and without specific conditioning. It appeals, 
then, that tlic development of emotions cannot be desciibed in any 
single formula, but involves changes which are dependent upon gen- 
eral giowth, and changes based upon conditioning, and, no doubt, 
upon other forms of learning as well 

Recent investigatois give conflicting leports concerning the spe- 
cificity of emotional lesponse and emotional pciiodicitv Some liold 
that tlieic IS a gcneial tiait of emotionality, which is augmented 
peiiodically at certain stages in the development, subsiding in the 
intervals between Others believe that thcie aie no evidences of 
peiiodicity, and some have pointed out that emotional icactions de- 
pend on specific stimulation latliei than on a general undeilying 
aftective tendency 

A brief review of the experimental liteiaturc which has some 
healing on the peiiodicity of emotions illustiates this disagieemcnt. 
Among the expeiiments indicating such tendencies, the youngest is 
leported by Lippman (20). Of 178 infants who were obseivcd in 
their icactions to toys, 42 ciied aftei the test pciiod had started, and 
among these the gicatest incidence of crying was between and 10 
months Lippman does not, however, offci any theoiy in explanation 
of this, but meiely lists the causes of the ciying 

Levy and Tulchin (19), in a study of tlie resistant behavior of 
982 children from 6 to 54 months of age duiing a Kuhlman-Binct 
mental test, conclude that “The manifestation of lesistance bv 
infants and children duiing mental tests is evidence of some innate 
behavior pattein It is typically pronounced at 18 and 23 monthb 
in females, and at 30 to 35 months in males It yields gradually 
with age in both sexes Keens and Blatz (17), m obseivations of 
preschool children, have repo i ted a “tendency to greater ficquency of 
emotional episodes in the thiee-year-old children.” Blatz and Bott 
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(3), in a tabulation of misdemeanors in school children, taken from 
\Yeekly reports by their teachers, found a greater number throughout 
lor boys, and among boys, found a greater frequency at the ages 8 
to 9 years, and an inverse relationship with IQ. Busemann (7), 
reviewing the literature, concludes that periods of emotional excita- 
tion appear at the ages of 3, 6, 9, 12 or 13, and 16 or 17 Eng (8), 
in comparing a group of elcven-year-old children with young adults 
(20 years}, found a relatively greater number of spontaneous dis- 
pleasure responses m the adults, and, conversely, a greater number 
of spontaneous pleasure responses in children, The reactions to the 
test stimuli showed no differences. 

It has been frequently assumed that there is an emotional crisis at 
adolescence. Buhler (5) and Hetzer (12), according to Jones (15), 
^*have reported a prepubertal ‘negative* phase,” G S Hall (10, p 
74) m Adolescence, although he gives no experimental evidence to 
support it, voices a prevalent belief. He says* “The teens are 
emotionally unstable and pathic. It is the age of natuial inebiiation 
without the need of intoxicants , . . characterized by emotionalism.” 

On the other hand, HalEs study of feais (9) indicates only slight 
gradual changes with age, in boys an increase from 7 to 15 years 
with a subsequent decline, but in girls a steady Increase through 18 
years. Other studies have also failed to obtain age differences in 
emotionality Lehman and Witty (18), in their play quiz given 
to 6000 children in Grades 3 to 12, found no evidence of pcnodicitv 
in play interests, but laige individual differences at every age that 
greatly outweighed any slight changes from one year to the next 
This was true both of specific play interests, and of social as related 
to solitary play Though this study Is not directly concerned with 
emotions, any marked periodicity in play interests would no doubt 
be associated with emotional vaiiations, Blanchard (1) classified 
the dreams of 189 clinic children according to their motivation and 
frequency of occurrence She found no significant age differences 
in either M C, Jones (16) has found that the numbei of fears 
of children aged 3 months to 7 years apparently inci eases with age as 
a result of increased insight into unusual situations, and of con- 
ditioning Washburn (23) concludes from her study of smiling and 
laughing in infants* “Following its appearance, the incidence of 
smiling and laughing is not a correlate of chronological age, lelative 
rate of mental development, nor physical condition as evidenced by 
the weight'height index.” Stutsman (22) found that in her tests 
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on 631 children between the ages of 18 and 77 months the resistant 
behavior was more frequent towaid certain tests which tended to 
makes the child self-conscious. Greater fiequency of this type of test 
in tlie lower levels caused moie refusals in the younger children 
than in the oldei ones whose tasks were more objective 

If we group together the various studies which indicate periodicity, 
we see evidence of mcieased emotional leaction of one kind or an- 
othei at the ages to 10 months, 18 to 35 months, 3 years, 6 
yeaih, 9 years, 12 oi 13 years, 15 yeais, 16 or 17, and 18 years If 
we accept uncritically all of the data indicating peiiods of gicatei 
emotion, we must assume a very rapid fluctuation at fiist, and a 
continuously increased emotivity from 15 years on When wc con- 
sider that these studies aie made with a vaiicty of situations and of 
emotional responses, and that other caieful studies have failed to 
show periodic fluctuations, it seems probable that a fuither analysis 
of emotional development will show these variations to be only 
apparent. 

Studies of the emotional reactions of adults (25) point to specifi- 
city of response rather than to a general factor of ^^emotionality 
If this IS true, wc might expect to find a similai type of organiza- 
tion in children also, and the amount of emotional response, and the 
nature of the adequate stimuli would vaiy with leaining, and with 
the stages of mental growth. For example, it is possible that children 
react negativistically to ceitain things at a certain stage in their 
development because at an earlier stage they are not sufficiently 
mature to comprehend the difficulties in the situations, or to feel 
independent enough to revolt against 4adult authority. When they 
do reach this stage, “negativism*^ usually appeals, while at a later 
age they have advanced beyond the need of an emotional i espouse — 
through the effects of habit and familiarity, oi througli greater ability 
to cope with a complex situation In this way emotional behavior 
of some form or other mav appeal frequently throughout the whole 
developmental peiiod as more complex pioblems arc discerned, and 
die out again as the individual learns to cope with each new problem. 

The hypothesis may be advanced that all apparent periodicity m 
emotional development is due to the ovci lapping of various causes of 
emotional response, which operate more or less mdependentW of 
each other, their effectiveness depending upon the stage of maturity 
of the individual and upon specific conditioning This interpreta- 
tion is justified, I think, on the basis of the present study of the rela- 
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ttve amount and the causes of ciying during the fiist year of life. 
Although this covers only a single year, it is the yeai of most rapid 
change and development of the individual, and an analysis of the 
variations in causes of emotions with age, at a time when compara- 
tively little opportunity for conditioning has occuired, may give an 
indication of the direction of emotional changes later. 

The Present Study 

The infant survey of which this paper treats in part was under- 
taken with the puipose of obtaining a developmental picture of a 
group of 61 infants (31 males and 30 females), studied with 
reference to a comprehensive schedule of physical and mental tiaits 
The childien were all of white, English-speaking parentage A 
preliminaiy comparison with the Heilman revision of the Chapman- 
Slms scale (11) shows the gioup to be comparatively homogeneous, 
and selected fiom the middle classes with none of cxtiemely high or 
low socio-economic status. The obseivations were made at the 
liospital during the hist three days of life, and thereaftci once a 
month at the Institute foi a pciiod of approximately an houi. Each 
child was brought in by appointment, on oi near his birthday, and, 
in so fai as possible, at a time of day when he was most likely to be 
awake and playing The mothei usually came with the child and 
was piesent dunng the entiie peiiod. The tests wcie made by the 
writer and by a pediatiician (Dr, Lotta Wolff) In addition, there 
was usually a recorder (Miss H E Neall) m the loom, who sat 
at a table and wrote down the reports of the expeiimentcrs, and 
made a running account of the baby^s behavior and also of signifi- 
cant featuies in the mothei ’s reactions 

The progiam during this observation period consisted of tests of 
mental and motor development, reflexes, some physiological measuics, 
antliropomctric mensuies, and (on alternate months) photographs, 
Moving pictures were taken, at longei mteivals duiing the early 
months, and latei, with the beginning of locomotion, eveiv month ^ 

As a result of this schedule the child was confionted by a great 
many unusual stimuli, and received considciable handling by people 

^In addition to these data the piogram included a socio-economic history 
taken by a social worker who made home visits, pienntnl and neonatal data, 
x-iays, and immunity tests At three-month intervals, information was ob- 
tained about diet, sleep and elimination habits, and exposure to fresh air 
and sunshine, Records of dentition and illnesses were also kept 
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to whom he was unaccustomed. For the sake of getting accurate 
and complete records, and maintaining optimum cooperation, every 
attempt was made to keep the child happy But, in spite of this, 
the situation was exciting and in many cases disturbing to him During 
the observations at the Institute, it soon became evident that there 
were wide variations m the degree of distuibance of these infants 
as indicated by such objective signs as are easily observable One 
such sign of emotional upset, ciying, wc have icgaidcd as a faiily 
valid measuie of the child’s emotionality because, in the newborn in- 
fant, it IS usually a symptom of distress, and because it icmains a pie- 
dominant means of rcgistenng discomfort oi annoyance thioughout 
the fust year of life It seemed advisable to keep a iccoid of this 
ciying in legard both to its effect on the tests made, and as a measure 
of diftei cnees in affective behavior of the children, 

Such a test situation as this ofteis a numbei of advantages in the 
observation of emotional reactions. Fust, a wide variety of stiinuh 
were presented, allowing for obscivation of behavioi undei varied 
conditions Another concomitant of this method is the lange in 
intensity of the emotions elicited. In a test devised expiesslv for 
observation of emotional behavioi, it is neccssaiy to limit oneself to 
emotions of slight intensity in older to maintain cooperation tlirough 
a senes of visits. But when physical tests are being made, the 
mothei IS moie inclined to accept them as nccessaiy, even though 
the child cncs lustily In this way we have obtained records of an 
unusually wide langc of intensity as coinpaied with most experi- 
mental studies Again, the cumulative material on the same chil- 
dren makes possible the study of individual affective tendencies It 
also eliminates the possibility of appaient fluctuations being due to 
variations in the sample. Finally, since practically the same stimuli 
weic repeated each month, the children’s leactions to the same things 
at difteient ages could be compared 

On the otliei hand, there arc some definite limitations which must 
be taken into account The fact that tins material was seconclaiv 
to our main purpose often resulted in vaiiation of the conditions m 
Older to get the best possible lecords in othci things The effect 
of this vaiiation was to shorten the ctying tune of the moic excitable 
infants as compaied with the calraei ones These diffeiences in 
treatment were unavoidable, as it was important to obtain most of 
the reactions and test measures while the child was in a quiet, happy 
mood, and it was important to have the continued cooperation of 
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both mother and child foi lepeatecl visits Cases in which either a 
mother or child was high-strung, oi easily distuibed, demanded moie 
cautious handling, and occasionally even the omission of some of the 
tests seemed expedient, 

A brief description of the proccduie followed will give an idea of 
tile situations to whicli the child was submitted. The ordci of giving 
the tests was not invaiiable (depending on a child's paiticular dis- 
likes, and on his age), but as a lule they occuiied in the following 
sequence 

Mental test (unless child was asleep or diowsy) 

Undressing 
Physiological tests 
Skin reflexes 
Photographs 
Motor tests 

Anthropometric measurements (except length) 

Postural reflexes 
Weight and length 
Dressing 

This order placed fiist the things which were least di'jtiirbing and 
the things which it Was more impoitant to mcasuie while the child 
was quiet. The tests weie given to the young infants in a crib or 
on a canvas table , later, in the mother's lap, and, in the last three 
or four months, in a high chair before a table, and on tlie creeping 
path 

The mental test period was usually a happy one of playing with 
toys, although occasionally some crying occurred if, for example, an 
attractive toy was lemoved while the cliild was still interested m 
it. The reflex responses were elicited by tapping or stroking the child 
at certain body points, and by placing him in certain positions 
Adequate stimulation of the so-called postural icflc:ccs — such as 
resistance to head turning, nystagmus and “jump pattern" — tended 
to provoke crying, especially in the older ages The physiological 
measures — pulse rate, breathing rate, blood pressure and teniperature 
— did not, as a rule, cause crying until the second half year,^ when 

^The primary differentiating factor here seemed to be that not until about 
this age did the children discriminate between a familiar situation and 
one m which there were stinngc persons and instnimenta to which the 
child was not adequately adjusted Such a situation, when it was discrim- 
inated, tended to induce a sense of confusion and insecurity, manifested 
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all but the bicaHiing count became potential cry-producing stimuli 
When locomotion began, creeping and walking were tested on a 
“creeping path” covcicd with a long strip of rauslm and brilliantly 
illuminated by motion picture liglits The locomotion itself, of 
course, would not cause cr3nng, but the conditions under which it 
was observed — being sepaiatcd fiom mothci, the biighl lights, and 
tlie noise of the camera — were frequently upsetting, especially to the 
child who was not accustomed to being taken about to stiange places. 
The most annoying of the anthiopomctiic measures were length, 
weight, and the head measuiements , any of the other measurements 
were also common sources of ciying, because they involved some con- 
linemen t of movements, and, latei, because the instiuments were 
strange to the child, 

Schedule E, which is herewith reproduced, was used for a dc- 
sciiptive lecord of the aflective bchavioi of the child dunng the test 
situation All conditions which might be of emotional significance, 
as well as the emotional i espouses themselves, were iccoidcd on 
this form. The time of day at which the test was given and the 
time of the next nuising of the child weie lecoided These, with 
the wakefulness checked in 5, and special notes on physical condi- 
tions, formed a basis for working out iclationships of ciYing to the 
testing situations themselves Under Stitialiotis which lesult m 
cry 111 ff wcie listed all of the conditions during which crying occuired, 
specific stimuli involved in tlie test situations, or evidences of intcinal 
or other exciting conditions After each situation the continuity and 
intensity of the cry as judged by the recoidei was noted bv code 
letters. These letters are given with their descriptive terms undei 
Naiiiie of ciy, whcic the ones which most neaily described the cij"- 
ing for the entue period weie ei\circled The total duration of erj"- 
ing was measuied on a cumulative stop-watch and the total examina- 
tion time recorded. From these the percentage of the period during 
which the child cued was computed 

Situations which inhibited the ciying were listed and described, 
with a brief note indicating then comparative efficacy Situations 
which lesulted in positive lesponses of smiling, cooing, etc., were 

objectively in fear respanaes and crying In addition to these responses to 
iT-hat might be caJIed the emotional potentiahlie^ of the situation, there is 
the fact of increase in general motor activity with age, so that those tests 
which involve a limitation of bodily movements over a continued period 
(aa counting pulse) are actually more confining to the older children, and 
consequently meet with greater resistance and provoke more crying 
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described, with the responses which were made m each situation and 
an estimate of their amount The observer checked, also, on a foui- 
point scale, the wakefulness of the child as indicated in his bc- 
liavioi on arrival and on depaiturc, and the mothcr*s rcpoit of his 
usual bchavioi at this lioui when at home 
From the records thus obtained, with a mimmuin ot interpieta- 
tion, we hoped to foira a classification of the causes of civmg which 
would be free fiom preconceived notions. We soon found that the 
crying often appealed to be due to othei than the conditions of the 
experiment as such, and we felt that we could judge fiom the at- 
tendant ciiciimstanccs what these causes were. These developed into 
a gioup of about ten factors which occuiied lepcatcdlvj bo that it 
was possible to give each an exact desciiption and to assign to them 
code letters foi gieater case of recording. As a new or unusual cause 
which failed to fit any of these categoiies was noticed, it was de- 
scribed on the recoid, and if it was repeated seveial times, a code 
designation was given it also. Thcie wcic 13 causes of crying thus 
identified din mg the 3Tar. At the close of each exam i nation pcjiod 
tlie experimenteis reviewed the situations under 'which tlic child 
cried, and reached a decision as to which of these causes were In- 
stiumental, These wcie then erkteied on the schedule in the older of 
their importance Since each exp eiim enter was attending to the 
child’s behavioi at difteient times during the hour, the letters weie 
assigned on the basis of a combined judgment after discussion. We 
took pains to make the judgments as objective as the conditions pei- 
mitted, especially in icgard to possible ditfciences in attitude toward 
the childten at diffeient ages. Our judgments weie based on («) 
the situation, {b) the natuie and continuity of the cry with its ac- 
companying behavioi, and (c) its inhibition The 13 causes may be 
desciibed as follows 

Speafic test situations Ciying in lesponse to specific test situa- 
tions occurred when tlie stimulus was applied, was frequently ac- 
companied by stiugglmg, and stopped soon aftci the stimulus was 
discontinued. 

Continued handling/ During the testing of the reflexes and 
measurements, crying started after handling was begun, and con- 
tinued as long as handling continued, whatever the stimulus. 

Patigue at the end of the test "Fatigue crying*' started neai the 
end of the period, and continued duiing dressing, and was often 
accompanied by yawning, rubbing the eyes, oi drooping 
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Internal cotidtiions. This refers to any physical condition of the 
child whicli seemed to cause him to be in pam or discomfort, i.c,, 
slight illness, temperature, or a cold. We diffeientiated fiom this 
Colic pain^ which was judged by its continuity, iccuircncc, and relief 
when gas was expelled; Sleepiness^ as expressed m diooping of head, 
rubbing of eyes, and a tendency to fall asleep when left alone; and 
Ilungef, judged by the recuirence of the cry, the lapse of time since 
the last feeding, by a tendency to suck available objects, and by the 
cessation of crying after feeding 

Stiangeness of the place and peisons When a child is old enough 
to make such dificicntiations, strange peisons and place — if he is not 
taken about frequently — are a dolinite stimulus for erving This 
usually occuned when the child was fiist brought in, or when he was 
taken from Ins mother for some of the tests It was also evidenced by 
clinging to the mother and turning awav fioiti the experimenter. 
Crying fiom this cause stopped when the child became accustomed to 
the place, and when held by, or allowed to lemain close to, his 
mother, 

Being put doivit. Between two and six months the child appeals 
to enjoy being held and being in an upright position, though still 
unable to pull himself to sitting* He not infiequcntly cries when 
laid down. This crying could be stopped by picking up the child or 
propping him in a sitting position 

Inierfeience with play activities-. If a child was doing something 
happily, and an adult interfered, he sometimes cried, struggled, and 
indicated in other ways his desire to return to the intenuptcd 
activity 

Postural disconifojL This occurred rarely, and in a few infants 
who seemed always to cry when put in certain positions — the out- 
standing example was to being laid prone 
The last two causes in the list differ from the others in that they 
are definitely learned oi ‘^conditioned ” They are* 

"^Spoiled"' hehaviau This was evidenced in the child's peisistence 
m crying to gam his ends, or in the readiness with which the mother 
acceded to his cry, and by the lack of physiological evidence of dis- 
turbance — blood pressure and puUe rate lemainmg noicnal 
/Adverse, conditioning. It was found that in ceitam cases, when a 
child was old enough to remember something from one visit to the 
next, he cried at first sight of the experimenter, though he had not 
cried at sight of other strangers ; or he cried at tlie end of the mental 
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tests when his chan was turned toward tlic mother so she could 
undress him, oi on the fiist sight of some instiumcnt before the 
child was closely appi cached or touched with it This seemed to be 
a definitely conditioned displeasure response to certain, situations 

These classifications are nccessaiily subjective, and it was often 
difficult to determine what were the effective causes^ It was also 
true that, if a child cried continuously for a long peuod due to such 
things as continued handling oi colic, this would obscure possible 
crying due to moie specific things such as the test sitnufions oi pos- 
tural discoinfoti In such cases, only the picdomiiiant cause was, 
of necessity, recorded. Since in oui further tieatment of this ma- 
terial we aie concerned primarily with group aveiages, the pioblem 
of the reliability of classification is less serious than if we were deal- 
ing with individual diffeiences. 

Results 

Tlie occuricnce of these different causes, the natuie, and the amount 
of crying at each month for the group of 61 infants, weie tabulated. 
From these we may discover any tendencies in the unpleasant emo- 
tions, as expressed by ciying during the examinrition pciiod 

In considering the nature of the ciy, the judged continuity of 
Crying which was characteristic of each cluld at each period was 
compaied with tlic judged intensity These weie tabulated for each 
month separately, but since theic weie no age differences in the 
relations of these two factois to each other, wc have combined the 
tabulations for the entire twelve-month peuod This table (Table 
1) indicates the iclationship between the mtcnsity oi vehemence of 
crying, and its coiiEiniiity or persistence It 'i\iU be seen at a glance 
that the rehement crying is almost always persistent, the slight 
whimper is inteimittent, while modciatc ciying has an aveiagc 

^It IS iateiesting to compare our classificntioci with BuWer's (6) AltliougK 
our data were taken under different conditions from hers, we find the same 
fundamental cnasea opeiating, so that both lists include many of the same 
items, through differences in interpretation have caused the division lines to 
he made differently in the causes which are more comple’t or depend upon 
more subjective judgments Thus, where she has fear, and social infitiences, 
we have adverse covdiiioinng, *^s polling and strangeness of place and 
persons. Other differences are due to the observational conditions, i c , we 
made every effort to eliminate strong sensory stimuli fiom our experiments, 
and the child was not observed in sleep, while, on the other hand, the 
conditions of our experiment made necessary long continued handling by 
persona with whom the child was not familiar 
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TABLE 1 

The Intensity of Crying in Relation to Its Persistence 


Persistence 

Shght 

whimpering 

Vehemence 

Moderate 

Violent 

Total 

Very peisistent 

4 

85 

20+ 

293 

Average 

33 

203 

2X 

257 

Intermittent 

189 

74 

11 

274 

Total 

226 

362 

236 

824 

No crying 




4t 


degree of continiiitv, though it is mucli moie vaiied m Us peisisteuce 
than either the vehement cry or the whimpci Since the peisistence 
of crying is indicated naore objectively in the total ciying time, avhich 
lends itself more leadilv to statistical ticatmcnt, only tlie lattci will 
be treated in fuither detail This preliminary tieatment has shown, 
however, that as a rule, thioughout the fiist year, long crying time 
is indicative of more vehement crying and hcncc gicatci emotional 
disturbance. 

Since there weie no significant sex diffciences in either amount or 
causes of ciylng, the sexes have not been sepaiated in the data 
piesentcd in this papei, 

The percentage of the total examination penod that each child 
ciied at eacli visit was computed. The median peiccntagc*^ of ciying 
foi each month is given in Table 2 Since on the odd months pic- 
tures were taken, necessitating a greater amount of handling and 
additional unusual cricumstanccs, thcie was a tendency for more 
crying at these ages The fiequency distributions of the percentage 
of crying during tests which included photogiaphs and tliose which 
did not show foi the lattei a gicater predominance of gases with 
less than 5% of crying. As for the gencial tiend of the figuies, theie 
IS evidence of a tendency foi the amount of crying to become pro- 
gressively less until the child is about four months and then to in- 
crease again, especially after six months The long crying times giow 
less frequent with advanced age, but with a slight increase again to- 
ward the end of the year The peiiods with less than 5% of crying 
follow in general the ticnd of the medians 

The diffciences in amount of crying are evidently not all due to 

The median was used here instead of the mean because the distribution 
was skewed toward the longer crying intervals, making the mean spuriously 
high aa a picture of central tendency 
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TABLE 2 

Percentage or Crying in’ Relation to Age and Taking or Photographs 


Month 

Median 

p. jVJi 

Over 35% 

P N 

Less than 
P 

5% 

N 

1 

20 00 


417 


16 7 


2 


12 86 


14 0 


28 0 

3 

17 50 


25 4 


17 9 


4 


9 64 


11 8 


38 9 

5 

15 71 


15 5 


27 5 


6 


12 50 


8 7 


31 0 

7 

12 57 


15 3 


23.0 


3 


11 56 


IS 0 


39 6 

9 

15 00 


16 6 


18 S 


10 


17 08 


12 5 


196 

11 


17.86 


11 5 


23 0 

12 

16 25 


22 6 


15 0 


Mean 

2] 64 

1719 





Median 

17 05 

13 78 





SD, 

18 29 

15 21 






Frequency Dis’tridutions or Percentage of Crying During PicTURE-T\MNn 
Months and Non -imcturf -taking Months 


Percentaae of crying 

0- 5- 10- IS- 20- 25- 30- 35- 10- 45- SO- 55- 60- <55- 70- 75- SO- 8“!- 
4 9 14 19 24 29 34 39 4 49 S4 59 64 69 74 79 8+ 89 


P* 62 4Z 37 33 27 17 24 26 8 7 6 6 3 4 1 S 2 1 

N* 99 37 37 38 26 28 22 16 8 5 4 4 1 - - 2 1 - 

*P stands for months in which pictures were taken, N for months in 

which pictures weie not taken 

these two kinds of cxpeii mental situations Theic seems to be a defi- 
nite shift in the duiation of ciying, which mip^ht be taken as indicative 
of periodicity, showing gi eater emotionality during the fiist month, 
and, again, from seven months till ncai the end of the year. How- 
evei, the leasons foi these ticnds are probably to be found iii a study 
of the various causes of ciying, especially their iclative fiequencv at 
succeeding ages, rather than in any cyclical change in “general emo- 
tionality.” 

All causes of ciying attributed to each child at each age wcie tabu- 
lated The five most frequent causes are lepreseiitcd graphically in 
Figure 1 From this and Table 3 it may be seen that specific test 
situations (^) were the most frequent cause at all ages. These con- 
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CAUSES OF CRYING 



MONTH 

FIGURE I 

sisted largely in restrictions of the infant’s movements, harcllmg him, 
and often changing his position to an unaccustomed one They are 
shown here to be consistently effective annoyers to a large propoition 
of the infants throughout the first year of life Although these 
specific test situations wcie by far the most fiequent causes of crying, 
they were usually associated with very short pciiods of crying, since 
the child stopped as soon as the stimulus was icmoved. In the early 
months, fatigue at the end of the test (r/) was one of the most fre- 
quent causes, but, as the children grew older, its importance dimin- 
ished fairiy rapidly* A less frequent cause with the same trend was 
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TABLE 3 

The Relative Occurrencl or the Causes or Crying at Each Month 
(Percentage of AJl Causes) 


Causes 

1 

A# 

3 

4 

Month 
5 6 

7 

8 

9 

10 

tl 

12 

Specific test 

27 3 

33 6 

23 0 

30 0 

35 1 

33 7 

36 8 33 0 

27,9 

28 8 

294 33 0 

situntLons 

Handling 

Fatigue 

25 S 10 8 

14 0 

160 

14.9 

14 9 

17 2 

13 2 

19 8 20.7 20 6 

194 

20.0 

30 1 

215 

23 0 

14 0 

13 9 

69 

75 

10.8 

9.0 

49 

87 

Internal 

55 

3 6 

43 

00 

3 5 

20 

69 

57 

3.6 

1 8 

39 

10 

conditions 

Colic 

12 7 

+.8 

65 

20 

26 

20 

00 

1 9 

00 

00 

0.0 

00 

Sleepiness 

1 8 

12 

22 

40 

70 

4.0 

46 

75 

8 1 

63 

5.9 

29 

Hunger 

3 6 

2 + 

54 

90 

26 

30 

23 

28 

0.9 

09 

20 

39 

Strangeness 

00 

0.0 

22 

S 0 

11.4 

99 

14 9 

17 0 

21 6 26 1 

24 5 

214 

“Spoiled" 

3 6 

48 

54 

6.0 

5.3 

79 

9.2 

94 

5,4 

3 6 

5 9 

68 

Put down 

0.0 

12 

75 

3 0 

00 

4,0 

00 

0.0 

00 

00 

00 

00 

Interference 

00 

00 

00 

OQ 

0.0 

0.0 

00 

00 

0,0 

0.0 

IQ 

10 

Poatvual 

00 

2 + 

32 

20 

3 5 

50 

1 1 

1.9 

1.8 

1.8 

10 

00 

discomfort 

Adverse 

00 

0.0 

00 

0.0 

00 

00 

00 

0.0 

00 

09 

10 

1 9 

conditioning 


colic (^). Wlien It occurred in a iccord, it was of importance be- 
cause It was in general associated with long ciying time. Continued 
handling (c), though frequent as a cause duiing the fiist month, 
dropped abruptly m its position at the' second month, and then 
gradually increased duiing the rest of the yeau The diop at two 
months is, perhaps, indicative of the infants^ better adjustment to 
an environment in which handling occuis. The later increase is 
probably related (because of its clcpartuic from usual home treat- 
ment) to a still moic maiked increase with age of another causo 
of crying, namely, the strangeness of place «ind persons (b) These 
last two causes together make up large proportion of the ciying 
dm mg the second half year. 

The other causes of crying, which, due to their infrequent occur- 
rence, have not been repicsented graphicallv, with few exceptions 
show a faiily even spiead throughout Two causes, spoiled behavior 
and sleepiness j show some inciease during the middle of the one- year 
period. The latter is probably due to a change of the child’s eating 
and sleeping schedule, combined with the mothei’s failure to change 
the appointment at the Institute to a more suitable time of day. 
The spoiled behavior cuive may he of some significance in keeping 
the medians as high as they are m months four to eight. Why it 




322 


JOURNAL OF GENETIC PSYCHOLOGY 


should diminish as soon as it does is laigely a matter of conjecturcj 
but this test situation is piobably not adequate to obtain a truQ 
picture of this type of behavior. Temper at mtetfefeiice^ and ad- 
‘Verse condittontn^ appear only m the last two and tliicc months, 
respectively The lattci shows evidence of the beginning of a curve 
whose fiequency will piobably mercase conbideiably during the next 
few months. 

The graphs in Figure 1 indicate the reasons for the appaicnt de- 
crease in emotionality at the middle of the yeai Tliey show that 
the crying is made up of reactions to a number of unlike causes, 
some of winch become less effective with matuiation, while others 
become increasingly effective The result is that though these causes 
overlap theic is a pciiod at about six months in which they arc all 
comparatively infrequent. Alh that is, except the specific test situ- 
ations, which arc associated with ciying times of short duiation, and 
which show no tendency to change in ftequenev during the entire 
age range, 

What may appear on the surface as penodicity in general emotion- 
ality, turns out on closer analysis to be the icsultant of various 
factors When the total crying time during this particular expeii- 
mental procedure is considered, there would appeal to be slightly 
less ‘‘emotionality” between four and seven months. Cut if crvmg 
for any one of the causes is taken alone, the pciiod of greatest emo- 
tionality may shift to almost any month, depending on the cause 
chosen In the only other study covering a similar age lange, with 
which the wiiter is familiar, Lippman (20) agrees with the present 
results in reporting an increased amount of dying between 6^ and 
10 months But it is evident that in anv similar investigation a 
change in the trend could piobablv be pioduced if the expcnrnental 
program weie altered so as to present a different distubution of the 
provocative factors. The apparent periodicity in emotional dispo- 
sition IS best interpieted as due to the combined effect of many speci- 
fic emotional tendencies, each of which has its own period of waxing 
and waning, dependent on the complexity of the inciting situation 
in relation to the indiVuluaBs ability to establish an adequate adjust- 
ment. 

Up to this point, the analysis of penodicltv has been m tcfms of 
group averages, It is, of course, possible that individual infants may 
have fluctuations in general emotional level which are dependent 
upon individual factors in thcir development, rather than upon any 
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TADLE + 

Intercorrelations hetwlen the Crying Indices at Different Aces 


Meaa index for months 

+-6 7-9 10-12 


Mean 

1-3 

+ 38 

4- 22 

+ J5 

index 

+-6 


+ 26 

+.18 

for 

months 

7-9 



4“ 66 


general principles of emotional matui atioii Such reactions could be 
studied by systematic daily obseivafion, but would haidly be detected 
by the piescnt method of montlily testing 

It was the general impression of the cxpcnmenteis that there was 
little change in any given child’s affective disposition from month 
to month, that certain babies were neaily always calm, “good” babies, 
%vhile otheis were high-strung and difficult to appioacli, it was 
charactei istic of many that they usually cued somewliat, but could 
be easily comforted, Since the other objectives of the investigation 
made it advisable to prevent the high extremes of crying time (the 
high-stmng babies being handled with greater caution), it has been 
pointed out that the situations were by no means identical foi every 
child, noi for the same child at diffeient ages Correlations wcie 
computed between the aveiage percentage of crying (^‘crying in- 
dices”) for the four thiee-month intervals as shown in Table + 
Since the correlations computed in tlie same way foi two-month 
intervals are not significantly diffeient, they have not been included* 
The coefficients of coiielation between consecutive qunitcr years 
arc the highest, being 38 ±*082, .26ii= 05, and 66± 054, icspcct- 
ivcly, Tlieie is, tlieiefoie, in spite of the invalidating factors men- 
tioned, some positive relation between adjacent periods, especially 
in the last half vcai. Ovci longer intervals the i elation decreases, 
showing the consistency to hold only over slioiC developmental 
peiiods. The low coiiclations at fiist may to some extent be due 
to a lack of emotioniil consistency, but they probably depend more 
on the greater tolc of va liable internal as compaicd with external 
stimuli duiing the fiist six uiontlib. On the basis of the present 
evidence, it is, of couise, impossible to state wh«Tt facto i or group 
of factors aic lesponsible for the degice of consistency shown It 
may be that the relatively higher coiielation between the last two 
qu alter years is due to a cumulative effect of early emotional condi- 
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tioning, as expressed in the development of characteristic attitudes 
toward the test environment Or it may be that a moje stabilized 
emotional level is beginning to emerge, as a result of tiie inhibition 
of deviate tendencies. These and other considerations deserve to be 
treated in more intensive studies of children under daily observation, 

A cursory review of the oiiginal data sheets couoborates the 
impression that there is some consistency in the causes which elicit 
crying in any given child. The child who is strange continues to be 
so over a period of months, it is always the same few cluldien who 
dislike being laid prone; it is the same children who from one month 
to the next are "spoiled," etc For example, Cise 26 nevei cried 
because of the strange situation, while Cases 32 and 46 both cried 
from this cause, at seven consecutive visits For five visits Case 2 
cued whenever laid prone. Similai instances of the repeated effect- 
iveness of ceitain causes could be given in the case of the majority 
of the childien. 

A number of other possible factois, for Avhicli data were available, 
were found to have no effect on the crying. The mental test scores and 
the percentage of ciymg, for the entire twelve-month period, correlate 
— 098, The correlations for the individual months aie similarly 
close to zeio Since crying because of the strangeness of the situa- 
tion is probably dependent on mental development, a coefficient of 
coil elation was computed between the age of fiist ciying foi this 
cause, and the average sigma score in the mental tests for the three 
months closest to its appearance. The correlation, — 12, is, again, 
of no significance. The relation of this cause to mental development 
is probably obscured by variations in training and in the home 
environment, for the dtsaimuiatioii of strangers is definitely related 
to mental maturity. No relationships weie found between the 
amount or the causes of ciying and sex, biith order, biith weight, oi 
socio-economic ratings [Heilman revision of the Chapman-Sims 
scale (11)], It IS possible that a definite relation might be found 
with health, and with the affective attitudes of the paients In 
further studies of our data we hope to compare the ciying with 
other negative responses and with positive lesponses, with other 
measures of emotionality, and possibly with intelligence and attitude 
measurements of the parents. 

In general, the present findings aie in accord with those of H E 
artd M C Jones (14) and of Bridges (4). Most, if not all, of 
the crying responses of these infants could be described as occuriing 
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with a failure (peihaps only momentaiy and partial) to make an 
adequate adjustment to the situation as it was perceived by the 
child The total response vaiied from a massive reaction elicited 
by sudden physiological distuibance to active, directed attempts to 
legulate the enviionmcnt This lattei behavior, of course, was in 
the foim of an adjustment, as it was effective in bunging about 
iclicf through exteinal agencies If one can conclude that the orig- 
inal condition of unpleasant emotions vs a marked mtei f crcncc with 
the noimal functioning of the oiganism, its first expiession may he 
that of undiffeientiated distiess, while somewhat later feai and 
rage evolve, depending foi then diffcicntiation — at least so far as 
the onlooker is concemed — on a submissive attitude of witlidrawal 
or on an active combative attempt to lemove the annoying stimulus. 
Whether theie is a cleai distinction between these in the infantas 
consciousness must lemain a mattei of conjectuie, but it is probable 
that any such distinctions would be vague and i udimcntaiy, since 
even in adults the two emotions often ovcilap, or give way to each 
othei in lapid succession 

Little attempt has been made to detcimine what emotions accom- 
panied the crying, as the reactions seemed* especially m the caily 
months, largely undifferentiated Crying when brought mto a 
stiangc loom, or when handled by stiangcis, may leasonablv be 
classified as a fear leaction It occuis sooner or later in all of the 
babies except the few who see many people, and wlio have been 
taken about frequently from cailv infancy. It docs not occur until 
the child IS old enough to disci imlnate the unusual elements in the 
situation (14) and is most reasonably attributed to the fact that the 
habitual responses to familiar situations aie inhibited and no ade- 
quate adjustment to the stiange situation is ready, the result is a 
blocking of positive lesponses and behavior marked by shrinking and 
withdrawing Of the other causes of ciying, continued handling 
seems sometimes to elicit the emotion of fear, sometimes rage, but 
often wJiat appears to be simply distress. Rage frequently seems to 
be characteristic of "spoiled*’ crying, crying when laid down, tempei 
at inter feiences with existing conditions, and (in the case of the 
older children) resistance to confinement of movements in the 
specific test situations No stimulus which elicits an emotion can 
be relied upon to produce invariably the same emotional response 
unless it be the undiffeientiated crvmg of the very young infant. 

Since a child’s emotions are due to specific causes which are effect- 
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LVe at Ins level of development, a knowledge of wliat circumstances 
cause negative emotional reactions in children at difteient ages can 
be used to advantage; both by parents and by those wlio aie conduct- 
ing experiments with children. If one knows what things arc likely 
to be distuibing at any given age, he can make an intelligent effort 
to avoid them* An outstanding illustiation m the first year is that 
of fear of the strange situation The babies who were most disturbed 
by the experiments were tliosc who were never taken anywhere ex- 
cept for their monthly visits to the Institute, and who saw few 
people outside of the immediate family. Such children will be 
afraid of the doctoi who may be called in for illness, oi of friends 
and relatives who call If, on the other hand, they aic somewhat 
accustomed to strange persons and places duiing the period wlien 
these disci iminations are developing, sucli experiences will be less 
radically unusual, and, accordingly, less likely to cause stiong fear 
leactions, The experimenter, for his pait, must learn a very cau- 
tious appioach to babies who are past six months old, he must select, 
at least foi the early part of the period, experimental situations m 
which he himself plays a veiy minor lole In a similar way, one 
could indicate how crying for other causes may be decreased by a 
specified control of the conditions 

Summary 

In an experimental period in which infants wcie handled and 
observed for approximately an houi, the average amount of crying 
amounted to 15% of the total examination time Theie was a 
tendency for crying to become of shorter duration aftei the fiist 
montli, reaching its lowest point at four months, then increasing 
again somewhat during the rest of the year. 

When the different causes of crying weie considered, it was found 
that some were outgrown and others acquued as the children grew 
older. In the earlier months crying resulted mostly from internal, 
organic causes — bodily pain and distress; latei the external environ- 
ment became an incieasingly potent factoi Such factors as fatigue 
at the end of the test, and colic pam, became relatively less import- 
ant than fear of the strange situation and dislike of unusual hand- 
ling In other words, the apparent peiiodicitv in the amount of 
crying was shown to be due to the fact that the childien tended to 
cry for different causes at different ages 

Correlations between the percentages of crying at different age 
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levels sJiow some consistency in an infant’s emotionality (if wc ns- 
sume that crying is a ciiteuon), especially during the second half 
year. Whether this is due to innate tendencies or to eaily environ- 
mental influences, the data do not show cleaily. 'riie fact that 
there is some consistency in the stimuli which are effective in any 
given child may be an indication of specific conditioningp though it 
does not pieclude the possibility of innate individual differences in 
the readiness with which affective conditioning occurs 

No relationship was found between the amount of ciying and 
mental scoics, socio-economic status, birth weight, birth order, or 
sex 

One cannot determine the nature of the emotions felt hy the 
cliild, but, in terms of overt behavior, his affective responses toward 
annoying stimuli gradually become divcisificd into pattcins which 
are similar to those of adult emotions 

The relation of crying to specific causes has a practical bcaiing 
m regaid to child training, and to obtaining optimum experimental 
conditions in the study of children 
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UNE l^lTUDE DES PLEURS DES JEUNES ENFANTS PENDANT LES 
TESTS MENTAUX ET PHYSIQUES 
(R6sum^) 

Dang unc pSnode exp6nmentale ou Pon s'est seivi de 61 jeunes enfants 
et les a observes pendant environ une heure par mois, ila one pleur6 en 
moyenne pendant 15 pour cent de la diiiee totale dc Inexperience Les 
pleiirs ont tendu k devenir d’une plus petite duree apiea le premier mois, la 
dur6e etant la plus petite h quatre moia, et devenant un peu plus gianile 
pendant le reste de Pannee 

On a trouv6 que quelqucs causes de pleurs ont disparu et d’aiitres ont 
et6 acquises comme les enf tints sont devenus plus ag6s Dans les premiers 
mois les pleurs ont ete causes le plus aouvent par dca causes interieiires 
organiques — la douleur et la souffrance dii corps, plus tard, le milieu ex- 
terieur est devenu de plus en plus important, cc qui est montre par de 
telles causes que la peur d'une situation etrange, et I’aversion pour un 



CRYING OF INFANTS DURING TESTS 


329 


maniement non usuel La pei lodiciti eviclcntc cUi montant des pleura s’est 
montree due au fait qiie les enfants ont tendu i pleiirer pour difl^icntea 
causes h differents ages 

Les correlations entre le pourcentage dcs plcurs i differents mveaux 
d’age montrent quelquc Constance dans l’6inotiona1it6 d‘un enfant, siirtout 
pendant le deuxientie demi-an 

On n*a trouv4 aiicune relation entrq Ic montnnt des pleurs et les resultats 
des tests mentaux, I’etat socio-iconomique, Ic poids dc naissnnce, I'ordre 
de naissance, on le sexe. ^ 

Les reponses affcctives de I'cnfant aiix stimuli cnniiyciix sc sont divcisi- 
fi^cs peu h pen en formes semblables A cclles des Emotions des adultcs 
La 1 elation entie lea pleurs ec les causes 'specifiques a une application 
pratique a I'enti aineraeiU des enfants, et a Tapproche exp^nmentnlc dans 
I'etude dcs enfanta 

Bailfy 


EINE UNTERSUCHUNG DES SCHREIENS VON SAUGLINGEN IM 
VERLAUF GEISTIGER UND PHYSIOLOGISCIIER 
UNTERSUCIIUNGEN 
(Referat) 

Iin Verlauf einci Untersuchungsperiode wahicnd der 61 Sauglinge jeden 
Monat ungefahr eine Stunde lang behandplt und beobachtet \ 7 urdenj nahm 
das Sclireien im Durchschnitt 15% der Pnifungszeit in Anspruch Das 
Schrcien eiwies eine Tendenz zux Verkurzung nacb dem ersten Monat, 
erreiclite mit vier Monnten sem Minimum und nahm dann wahrend den 
iibngen Monaten des Jahres wieder etvvas 7U, 

Es zeigte sich, dass einige Ursachen dcs Schreiens cntwachsen und andere 
eiworbcn wuiden^ als die Sauglinge alter wurden In den fiiiheien Lebens- 
monaten wurde das Sch reien melstens durcli inncTc, organ ischc Ursachen 
bedingt, — namentlich diirch koipcrlichen Sclimerz und korperlichcs Unbe- 
hagen Spater nahm die Wirksamkeit der ausseren Umgebung 7U, was 
eiwiesen wurdc in solchcn Ursachen ivie z. B Fiircht vor der unbekannten 
Situation und Abneigung gegen iingewohnhche Behnndliing Die schembare 
Periodizitflt dcs Schreiens erwies sich als durch die Tatsache begrundet, 
dass die Kinder in vcrschicdcnen Altern durch vcrschicdene Grundc 7iim 
Schreien bewegt wurden 

Koi I elationen zwlsclicn den Pro/enten dcs Schreiens in verschiedenen 
Altern eiwicsen eine gewissc Behan iichkeit dcs Gefiililstypua einca Kindes, 
besonders wahrend dcs /weiten TIalbjahies 

Es zeigte sich kein Verhaltnis zvvischen dem Betrag an Schreicn iind den 
an Geistespriifungcn erthaltenen Zalilen, dem sozial-ekonomischen Stand, 
dem Geburtsgevvicht, Gebiirtsrang, und Gcschlecht 
Die Gefuhlsreaktionen des Kindes slorenden Reizen gegenuber diffeicn^ 
zierten sich allmahlich in Gestalten (patterns) die denen der Gefuhlszii' 
stande Erwachsener glcichcn* 

Der Zusammenhang dea Schreienes mit bcstimmten Uraachen ist von 
praktischei Bedeiitung fur die Kmdererziehung und fur den experimentelien 
Angriff (approach) in der Kinderforschung (child study) 

Barley 



THE BEHAVIOR OF WHITE RATS IN A ROTATED 
TUNNEL MAZE-* 

Ffoin the JPsyc/iolo^tcal Laboratory of Uro^n Untversiiy 


C K Truehlood 


The experiments leported below arc intended to contiibute to the 
study of the leceptor piocesses used by the white rat in its maze 
performances, as disclosed in its behavioi upon lotation of the maze 
The fact IS well known that lats and certain othei animals will be 
confused when a maze which they have pieviously learned to traverse 
without error or hesitation is rotated 90 or ttioie degrees from the 
position of learning The causes of the phenomenon, however, have 
remained somewhat obscure, and theie has been some tendency to 
suppose in the rat some magnetic oi other special sense of absolute 
direction. 

The view adhered to in the piesent cxpeiiments is opposed to 
such a conception, The rat is heiein assumed not to possess any 
special sense of absolute diiection, nor any rcceptoi processes other 
than those it is known to Iiavc, noi to use those it possesses in other 
than the usual ways* The maze responses of rats, or of other 
animals having developed receptor processes, ma)*^ be considered a 
form of homing, but not in any sense that would icquire specialized 
rcceptoi s The maze responses of an animal are conditioned not only 
to the mtia-maze situation of the animal, but also to the extra-maze 
situation, if the extra-maze situation can affect the animars receptors 
in any manner, howevei slight. Fuither, the maze responses of an 
animal should be consideied as beginning, not when the animal is 
inserted in the maze, but when, and as, it is taken from the home 
cage 

This view of the maze performances of the white lat Is based 
partly on the experiments here repoitcd and paitly on experiments 
of prior investigators In particular, mention is to be made of the 
general invebtigation of Cair (2) of the dependence of the maze 
behavior of rats upon the extia-maze situation, or, as Carr phrased 

^Accepted for publicatiori by Carl Murchison of the Editoilnl Board antf 
received in the Editoiial Office, March 30, 1931. 
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It, “the wider sensory environment in which it is developed ” This 
woik was too extensive to be icvicwed in detail licie, but it in- 
cluded expel imcnts in moving and lotating the living cages of blind 
and normal rats whicli had been tiained to a particular maze, the 
maze lemaining unaltered duiing changes m the position of the living 
cage* The maze performances of 70% of the normal animals weic 
distuibed, the distuibance appearing in 41% of then tiials, when 
the position m the room of the living cage fiom which they were 
taken was changed, 15 minutes or 24 hours before they weie tested 
The greatest disturbance was aftei the 15-minute exposure Foity 
pei cent of the blind animals were disturbed, disturbance appealing 
in 50% of then trials, but only after the 24-hour exposure 

The living cage was also lotated while remaining in the same 
position in tlie room, and the animals tested IS miiuitcs and 24 hours 
Intel in an uncovered maze None of the noimal animals were dis- 
tuibed after 15 minutes^ exposure in the rotated position, but after 
24 houis all were distuibed, eirors appearing m 40% of then trials. 
Of the blind animals all were distuibed after the iS-mmutc ex- 
posure, errors appearing in 57% of tlieir trials After 24 hours 
90% wcie disturbed, eriors appearing in 62% of their trials, 

The significance of these cxpeiimcnts seems appaicnt They are 
evidence of an effect upon the performances of an animal in the 
maze of the stimulation it has received from the home cage piior to 
running, an effect presumably leitcrated and reinfoiccd by the re- 
peated trials necessary to tram the animal to automatic maze per- 
formance. 

Another experiment to be mentioned in this connection is the brief 
one of Leuba and Fain (14) The apparatus, unfortunately, is not 
fully desciibcd Appaientl 3 S an alley maze, Hampton Court pat- 
tern, was used, floor and alley w'alls being of wood, the top covered 
With wire mesh The living cage, also of wood and so constructed 
that the animals could see nothing of the outbicle loom hut the ceil- 
ing, was attached to the entrance of the maze The maze could be 
rotated separately, oi maze and cage could be rotated as a unit In 
the latter ease the rats were admitted to the maze for tiaining and 
test trials by raising a sliding door separating the cage from the 
maze When the cage was detached, the rats were brought from 
cage to enti ance of maze by hand or in a wire basket 

When the maze, living cage attached, was rotated 90, 180, nnd 
270 degrees, no change was observed in the behavior of the four 
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white rats Ubcd When, howcvei, the Ctige was disconnected and 
the maze alone rotated 180 degiees, '‘the lats behaved as li in. a 
new maze 

The importance of this expeiiinent to the litciatuie and knowledge 
of the rotation problem is siiiely consideiablc. The expeiiment could 
well be repeated with othci types of maze and living cage and with' 
a larger number of animals, but as it stands it does much to support 
the view that the maze response begins in the home cage. 

If space pci nutted, othei expeiiments might be cited m suppoit 
of the view outlined in tlic fotcgoing paiagiaphs. In fact, the main 
body of the expciimental evidence up to the present time would 
seem to support strongly the declaration oiiginally made by Carr 
that though the maze pci forma nee of the lat is laigely a tactual- 
kinaesthetic i espouse to the maze itself, it, nevertheless, depends m 
some dcgiec on a wider sensoiy situation fiom which it is never 
under most conditions wholly fice In other words, the maze 
response is a locality lesponse which begins in the home cage and 
IS ordinarily aftected by extia-maze as well as intia-maze influences 
The phenomenon of disturbance upon lotation arises from this fact 
and will always do so unless a maze and piocedure are provided 
which will at least exclude the influence of the extia-mazc situation 
upon the animal in the maze* ' 

It was in the attempt to develop such a maze and pioceduie that 
the present expenments with the tunnel maze were undertaken^ 

Apparatus 

There would seem reason to believe that the extia-maze situation 
may affect all of the lat’s receptors At any late, it seems ccitain 
that moie than the visual receptors are involved, and probable that 
more than the olfactory receptors aie involved. The lat m its 
native habit is, of couisc, a wall-following and semi-undergioimd 
animal, and Its locality-iesponscs might thus well be mainly tactual- 
kmaesthetic Even so, however, it could have use for distance recep- 
tors, and the history of its maze performances suggests that it does 
on occasion use both eves and nose in the maze peiformancc, and 
there is further the possibility, as yet largely untested, that the cai 
is a receptor perhaps as important to the locality-iesponses of the 
animal as either the eye or the nose 

^Indebtedness to Professor W S Hunter for advice is eratefuily acknowl- 
edged 
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It was hoped by use of the tunnel ma^e to reduce to some degree 
the influence of the extra-maze environment on all of the rat*s re- 
ceptor systems, and, particularly, to lessen the vulnerability of the 
visual and tactile and, to some extent, the auditory and olfactory re- 
ceptors as avenues of disturbance It was called a tunnel maze from 
the fact that the rat ran in a tunnel, the sides of which were of 
wood (five-ply bach veneei, three-eighths of an Inch thick), and the 
floor and ceiling of ground glass one-cighth of an inch thick Elec- 
tric lights were located at intervals beneatli the flooi, illuminating 
the tunnel uniformly and in a manner such that the movements of 
the rat could be observed fiom above with the minimum chance 
that the animal would receive visual stimulation from outside the 
maze The apparatus was used in a dark room. 

Figure 1 shows the pattern of the maze, a tiiplc-T, together with 
a cross-section of the tunnel and light chamber Inside dimensions 
were' A to Hj 25 inches; F to G, 50 inches, C to B and D to E, 46 
inches The inside width of the tunnel (T) and of the light chamber 
(LC) was four inches. The inside height of the tunnel was 3^/2 
inches, of the light chamber, 12 inches. The upper surface of the 
flooi of the tunnel was inches above the top of the 10-watt 

Mazda lights, one of which was located at the middle of each 
segment of the maze, six lights in all. P and P repiesenc the posi- 
tion of the living cages of the rats in certain parts of the experiment 
111 which the rats were subject to rotations while living on the maze 




FIGURE 1 
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V represents ventilating holes, 1 inches in diameter, located at each 
light to prevent heating These openings weie on both sides of 
the apparatus^ but only those on one side can be shown m the figures 
The uppei edge of the upper opening in eacli case was 2 inches below 
the lower suiface of the floor of the tunnel The sides of the tunnel 
and the sides and bottom of the light cliambci were painted with 
three coats of flat white. 

The rat entered the tunnel fiom a tcniovable icleasc box fitting 
into the tunnel at A and was received into a icmovable end-box 
fitting into the tunnel at whichever of the foui exits, S, Cj D, E, 
the rat was trained to use Exits not in use were closed with metal 
slides 

As shown in Figure 2, the whole apparatus was mounted on a 
swivelj pcimitting rotation to any position of the compass, pre- 
sumably without change of the stimuli which the rat received from 
the tunnel The swivel consisted of a Fold fiont wheel (Model T) 
and bearings, mounted horizontally as shown in the figmc, and 
carrying a squaie framework of steel on which the structure of the 
maze rested 



FIGURE 2 
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FIGURE 3 

PosiTLONs or Living Cages Relative to the Maze (A) in Experiment I, 
(B) IN Experiment II, and (C) in Experiment III 

The maximum incicasc ui tcmpeiatuic of the floor of the tunnel 
aftci two houis of illumination was 4 degrees Ccntigiade Experi- 
mental sessions vailed in length fiom half an liour to two hours, but 
no effect of the slightly increased temperatuie was obscivahlc in 
last trials, which did not vary ui time oi ciiors fiom picccding tiials 
unless rotation or other distuibance was intioduced. 

Figure 3 shows the relative positions of living cages and maze 
in the room for the three expeiiments licre described The cages 
stood on small stands 25 inches above the floor in the same room 
with the maze, their distance from the entrance to the ma^e vaiy- 
mg between 4 and 8 feet During Experiments I and II two cages 
were located on the maze itself in the positions P and P mdicatcd 
in Figure 1. 
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The atiimals were earned fioin living cage to maze in the release 
box mentioned above. It was of heavy sheet tin^ oblong, and provided 
with a hinged lid in the top by means oi which the animal was 
placed inside A door in the forward end, opened by turning a small 
lever on the outside, admitted the animal to the maze. The box 
was 17 inches long by 3^ wide by 3}^ high. It slipped inside the 
maze alley at A (Figure 1) to a deptli of 3J<2 inches. 

The end-box receiving the animal at the conclusion of its run 
was made of wire meshing The cntiance was piovided with a 
slide door and with a square projection also made of meshing which 
fitted inside the n\axc tunnel. The entrance to the receiving box 
was thus a continuation of the tunnel. The outside of the box, 
except the top, was covered with several thicknesses of paper. The 
inside dimensions wcie. length 15 inches, width 10 inches, licight 
8 inches. 

Procedure 

Twenty-one white rats were used m Experiment I, 32 in Experi- 
ment II, and 25 in Expeiiment III. The animals for Experiments 
I and II were Wistai stock, males and females, ranging in age from 
50 to 120 days at the beginnings of the experiments. The animals 
for Expeiiment III were fiom a strain used by the Biology Depart- 
ment of Blown University and were descended from rats originally 
procuied from a local animal dealer. They weie both males and 
females and varied in age from 50 to 150 days at the beginning of 
the experiment 

Throughout the cxpeiiments the animals were run twice a day, 
morning and evening. The hour varied among the three experi- 
ments but was always so placed that there weic appi oximatcly 12 
houis between the two daily sessions 

As a contiol of possible smell-tracking the animals were grouped, 
in each experiment, in cage groups of 4, 5, 6, or 7, each group being 
trained to use a different one of the four exits All exits were used 
equally throughout the experiments and no two groups used the 
same exit in immediate succession. 

McCollum^s diet, cooked and dried (9, p. 55), was fed during 
Experiment I. During Experiments II and III it was fed as a dry- 
meal mixture, with powdeied skim-milk added, one pait in eleven, 
This was done to save time in the care of the animals and because 
the quantity of food eaten from trial to trial was thus more easily 
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conti oiled The ftictor of food-odor is, of course, miiiiiTuzed by tlie 
use of McCollum s diet, whether it is cooked and dried or fed 
as a diy-meal mixtme The quantity of food allowed each rat 
during training and test tiials vaiied between +3^ and 7 grams 
daily, according to the peifoimances of the animals If an animal 
was running satisfactouly it was permitted to eat foi about 30 
seconds aftci each tiial, and again at the conclusion of the trials 
up to Syi 01 6}i grams. If, howevei, it showed persistent eiiorsj 
It was allowed to eat only aftci each tiial and was given extra 
tiials. Two, or sometimes thiee, trials per animal were normally 
given in each session All animals icceivcd ficsh lettuce and a small 
quantity of broken dog- biscuit daily The dog-biscuit is included in 
and not additional to the diy rations mentioned above 

Care was taken not to fiightcn the animals They were handled 
quietly, quick movements being avoided, and were not given tiials 
m the maze until they had been habituated to maze conditions, and 
to the release and end-boxes This was done by picliminary training 
in a small tunnel straightaway, piovided with ground-glass ceiling 
and flooi, under which electiic lights were arranged in the same 
manner as on the maze The stiaiglitaway was 21 inches long and 
of the same interior height and width as tlic maze tunnch The re- 
lease and receiving boxes fitted into it in the same manner as with 
the maze 

The duration of training was longer than is usually the case because 
of the importance of having automatic peiformances by the animals. 
It varied from group to gioup, the animals varying in the late at 
which tliey i cached automaticity and in the degree to which they 
maintained it. Approximately IS days, 30 training sessions or 60 
individual trial*? on the maze, might be named as the minimum dura- 
tion of training, and 21 days as the maximum. No animals were 
tested with lotation until they had maintained automaticity for 8 
to 10 trials 

The rotation tests were given as the second or third trials in the 
experimental session. Two lotation tests in the same compass posi- 
tion or in different positions might be given in succession if dis- 
tuibance did not appear on the first tiial The main positions used 
weie 90, 180, 270 degices and 45, 135, 225 degrees, though more 
positions might be used in some cases 

Errors were recorded by tracing on mimeographed outlines of the 
maze pattern the path taken by the animal. The tracings did not 
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follow exactly the actual movements of the rat as is done with the 
cameia lucida, but were meiely schematic indications of what it 
did on the maze, showing where the errors weie made and their 
charactei Enois of two types were counted, (a) cases m which 
the iat retraced on the true path, each additional maze segment 
being considered an additional error, and (Z>) excursions from the 
tiue path, each additional segment of the maze being an additional 
error Movements toward the true path aftei such an excursion 
weie not counted errois, but fuither movement away after a partial 
return was a further cnor. 

Time recoids were taken with a stop-watch recording fifths of a 
second 


Results 

The maze and proccduie described here eliminated disturbance 
due to rotation with the 25 rats used in Expciiment III, and sig- 
nificantly reduced it with the 53 animals used in Experiments I and 
11. No comment on the difterence in behavior between the two 
stocks of animals can he made beyond the fact that the disturbed 
animals were descended from Wistar stock and the undisturbed were 
from the animal dealer stock The only physical diJffcrences noted 
between the two strains were the sliglitly longer head, and the longer, 
smoother, and more compact fur of the Wistar stock, and, possibly, 
their greater vigor, though this is an impression. Both stocks were 
in complete health, aleit, and vciy active thioughoiit the experi- 
ments Both showed characteristic disturbances in behavior, about 
equal in degree, when, in a preliminary experiment, an open elevated 
maze which they had learned was rotated 90 or more degrees from 
the position in the room in which they had learned it. 

Carr has pointed out that with the open-top alley-type of maze, 
disturbance caused by rotation is occasional, occuning in a haphazard 
manner, many rotated trials being without error oi lengthened per- 
formance time, and the number and character of errors vai ying from 
trial to trial. This is perhaps even more true with the tunnel maze, 
and there is the added difficulty that, with many animals which 
are disturbed, a lessened degiee of disturbance is exhibited. In 
only 4 of the 78 animals tested in these cxpeiiments was consistent 
disturbance exhibited, disturbance measurable in enois or in ma- 
terially increased performance time and manifested in moie than 
20% of the rotated tiials, With many animals disturbance was 
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confined to a single error and lengthened pcrformt'ince time. Some 
distill bailees may have been ascribed to rotation winch were 
extraneous distuibances occuiring duiing a lotated tiial 

Including, howevei, as due to rotation, disturbances winch may 
liave been extianeous, the rotated tunnel maze still produces irregul- 
arities m the animars behavior less than Can (2) had secured by 
rotating a glass-topped alley maze coveied with a canvas tent, tent 
and maze rotating as a unit, and less than the wiiter had been able 
to seciiie m experiments earned out in 1928 with an enclosed 
elevated maze of the same pattern and piactically the same pathway 
dimensions as the piesent tunnel maze 

With the tent-covered maze, tent and maze lotating as a unit, 
Cair repoited that 80% of a gioup of 10 noimal rats wcie dis- 
turbed, errors appealing in 31% of the +8 rotated trials they 
received. The avciage enoi iccoid per animal for the 48 rotated 
tiials was 1 29 

With the enclosed elevated maze, 40% of a group of 20 rats 
were distuibed, enors appearing m 19% of the 115 rotated trials 
they leccived The aveiage enoi record per animal for the 115 
trials was .32 

With the tunnel maze m Numbei I of the present cxpciiments, 
28% of a gioup of 21 rats (Wistar stock) were distuibed, crrois 
appealing in 9 7% of the 103 rotated trials which they received 
Tlie average ciroi lecord per animal was 33 

With the tunnel maze in Number II of the present experiments, 
34% of a group of 32 rats (Wistar stock) were distuibed, eirors 
appearing in 8,6% of the 230 rotated trials they icceived. The 
average error lecoid per animal was .14 
With the tunnel maze in Number III of the piesent experiments, 
none of a group of 25 rats (animal dealer stock) was disturbed by 
rotation in any of the 104 rotated trials they received. 

As a part of Expciiments I and II, two cages of lats, IS animals 
in Expeiimcnt I, 10 animals m Experiment II, wcie trained while 
living on the maze itself, the cages rotating with the maze, though 
not continuous with it as in the expciiment of Lcuba and Fain, but 
placed on both sides of the entrance (P and Figure 1), the level 
of the cage floors being 12 inches below the floor of the maze tunnel. 
The regular release box was used but was left m place at A (Figure 
1), the rats being lifted up through an arc of approximately 16 
inches from cage to lid of lelease box. 
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This proceduie further reduced, but did not eliminate, the dis- 
tuibance caused by lotation. The jcmaining ii regularities were in- 
deed so slight and occasional thfit at the end of Expenment I dis^ 
turbaiice due to rotation was thought to have been eliminated. 
Repetition of tlie work, howcvei, in Expeiiment II indicated that 
there was still a slight rotation luegulaiity. Of the 15 animals 
handled in this manner m Experiment I, 13% were disturbed, errois 
appearing in 2.3% ot the 84 rotated trials they leceived The 
average eiror lecoid per animal for the 84 trials was 035 Of the 
10 animals handled in this mannei m Experiment II, 20% were 
distuibed m 4 0% of the 50 rotated tiials they received The avei- 
age error record pei animal for the 50 trials was ,08 

The degiec of n regularity in distuibed animals as shown by in- 
dividual time and ciror scores (see Table 1 below) indicates not 
only fewer animals disturbed but disturbance noticeably less in 
degree when the cage is on the maze tlian when it is at the side of 
the room, In the majority of cases distuibance disappcais In one 
case, however (Rat No 9), the animal exhibits distuibance when the 
cage is on the maze and not when it is at the side of the room, 
No explanation of this case can be offered beyond the suggestion that 
the irregularity exhibited when the living cage was on the maze may 
have been extraneous distuibance occiiiring m a rotated tiial. It 
was confined to one trial. 

The phenomenon of adaptation is believed not to affect the data 
in Table 1, although the same rats wcie, of couise, rotated in the 
same maze to many of tlie same lotated positions when the living 
cage was on the maze and when it was at the side of the room, 
Carr has held that adaptation to one set of living- cage-maze rela- 
tions does not give adaptation to another, and the experience of the 
present writer confirms this view Fuither, Rats 1, 2, 5, and 6 of 
Table 1 received their first rotated tiials living in a cage at the 
side of the room, whereas Rats 3, 4, 7, 8, 9, and 10 received their 
first rotated tiials living in a cage on the maze, 

The results secured with the tunnel maze may be made clearer 
by comparison with results obtained by the writer and another 
experimenter in 1928 in another rotation expeiiment. An elevated 
maze of the same pattern and substantially tlie same pathway di- 
mensions as the tunnel maze was used. It also was a triple-T, and 
the part of the pathway corresponding to AH in Figuie 1 was 24 
inches long, as against 25 in the tunnel maze. FG was 50 inches, 
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TABLE I 


Rat No 

Average 

time 

first thiee 
rotations 

Euors 
first three 
rotations 

Total 

lotations 

given 

Average 

time 

Total 

eriois 

Trials 

with 

error 



EXPCRlMrNT I 






Caffe at Side of Room 




1 

11 6 

4 

5 

12 4 

7 

2 

2 

8 9 

3 

6 

5 5 

3 

1 

3 

12 4 

S 

3 

12 4 

5 

1 

+ 

33 4 

6 

5 

21 1 

6 

1 

5 

41 8 

8 

6 

29 4 

8 

3 

6 

18 0 

5 

6 

98 

5 

2 



Caffe an 

t/te Maze 




1 

20 

0 

5 

2 1 

0 

0 

2 

1 5 

0 

5 

1 5 

0 

0 

3 

3 0 

0 

6 

28 

0 

0 

+ 

46 

0 

6 

47 

0 

0 

S 

24 

0 

4 

25 

0 

0 

6 

1 8 

0 

4 

1 8 

0 

0 



Experimeni II 






Caffe at Side of Room 




7 

96 

4 

5 

6,7 

4 

1 

S 

11,9 

5 

5 

8 1 

5 

2 

9 

29 

0 

4 

28 

0 

0 

10 

45 

0 

4 

40 

0 

0 



Caffe on 

the Maze 




7 

4,3 

1 

5 

34 

1 

1 

8 

2,2 

0 

5 

2 1 

0 

0 

9 

90 

3 

S 

6,5 

3 

1 

10 

21 

0 

5 

21 

0 

0 


CB and DE, 48 as against 46 inches in the tunnel maze, The maze 
pathway was 2 inches wide and was elevated 30 inches above a solid, 
linoleum-coveied platfomi mounted on casters to facilitate rotation. 
As an unenclosed maze, it was rotated in tlie open loom by revolving 
tlie platform 

To make an enclosed maze, a large walhboaid box w\th lunged 
ceiling was built around the maze on the platfoim m a manner such 
that maze and housing rotated as a unit The housing was prac- 
tically light-tight, and tire enclosed maze was used in a dark room 
with the only illumination in the interioi of the housing and tliat 
reduced to the minimum requisite foi obscivation of the animals 
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This was done through peep-holes cut in the end of the housing and 
coveied with darkened glass. An enclosed release box similar in 
principle to the one employed in the present expciiments was used 
to carry the animals from living cage to maze. 

Table 2 is a tabular summai}^ of the results obtained in rotation 
of the three kinds of maze Theic aic also shown some of Cair’s 
results in rotating the tent-covered alley maze. His data in many 
respects are not comparable to the piescnt results, since he used a 
more complicated maze. They aie compaiable, however, m per- 
centages of animals distuibed 

The open elevated maze considerably exceeds the others in the 
degree of distiubancc which lotation causes in the peifoimances of 
the animals Although simpler than the alley maze of Can, it shows 
a higher percentage of trials with erior. Something of the sort might 
be expected, foi of all the types of maze hexe compared the open 
elevated brings the animal into closest lelations witli the extia-mazc 
cnvnonmentj and hence most exposes it to changes m stimulation due 
to lotation Not only did the animals pei forming on this type of 
maze show the greatest distuibance, but they showed what it seems 
reasonable to regard as orientation on the basis of extra-maze land- 
marks. Like Carr*s and Lashlcy^s animals m similar situations, they 
were oriented to the locality in the loom rather than the locality on 
the maze, where they had been fed before rotation 

Though the open elevated maze exceeded the uncovered alley 
maze in disturbance of animals upon rotation, the enclosed elevated 
maze caused considerably less disturbance than the coveied alley maze 
The percentage of animals disturbed in the enclosed elevated maze 
IS 50% against 80% in the alley maze, and the percentage of 
trials with error 19 against 31. Part of the difference is no doubt 
due to the simpler pattern of the elevated maze, but part might 
reasonably be supposed to Ue in the differing character of the two 
maze pathways and the differing charaetcr of the rat*s pciformanccs 
on them Carr does not disclose the mannei in which his maze 
was mounted — ^whether it rested directly on the floor or on casters. 
In either case, however, the pathway of the enclosed elevated maze 
might conceivably be better insulated against changes in stimulation 
in the pathway due to moving the maze over the floor than the alley 
maze, for the legs supporting the pathway of the enclosed elevated 
maze did not rest directly on the floor but on a particularly solid 
platform, and not directly on the platform, but on a large square of 
heavy linoleum covering it. 
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Aside, however, fiom the physical charactexi sties of the pathway, 
the behavior of a rat on an elevated maze js somewhat difteient from 
Its bchaviot in an alley maze On the elevated maze the animal 
appaicntly comes to depend less on its contact than on its distance 
receptors, even, it would seem, oiientlng paitly by means of the 
lattci ^ And, if the animal depends on its distance receptois moic 
on the elevated maze than it does in the alley maze, and if it is the 
stimulation of the distance icceptors, particulaily the visual, which 
the enclosed elevated maze tends to keep most constant under rotated 
conditions, it should follow that the animal would be less distuibed 
wlien lotatcd on the enclosed elevated maze than when rotated in the 
covcicd alley maze 

This view IS to some extent supported by the diffeiing degree and 
charactei of disturbance shown by animals on the open and enclosed 
elevated mazes Distuibance is not eliminated by enclosure of the 
elevated maze, but it is consideiably reduced, and orientation seems 
practically eliminated. Of the animals pcifoiming on the open 
elevated maze 100% were disturbed in 90 6% of the lotated trials, 
against 50% disturbed in 19% of the rotated trials on the enclosed 
elevated maze. Furthei, the residual uiegulaiitv exliibited on the 
enclosed elevated maze was what might be described as diffuse or 
non-specific, compaied with tliat on the open maze Disturbance 
might be exhibited only in lengthened peiformance time; or eirors, 
if made, might occur almost anywhcie on the pathway It seems 
leasonable to suppose that such phenomena are characteristic of 
behavior not much influenced by the visual leceptor system At all 
events the receptoi system the influence of which was most reduced 
by enclosure of the elevated maze was evidently the visual, since 

®In this connection mention may be made of a striking experiment by 
Vincent (29, p 182), A group of normal white rats had been conditioned 
in an alley maze equipped with removable aides After they had reached 
aulomaticity, the sides weie lemoved and the maze converted into a 
sideless elevated maze* “The rats had to relearn the maze almost as if 
It were a new problem The old habits did not meet the situation The 
animals went out upon the maze with flattened crawling bodies, they clung 
to the ^dges with their toes, they followed these edges with their vibiissae; 
they used apparently eveiy tactual-cutaneous help possible "While the 
fewer initial and total errors seem rathei good evidence that something 
was cairied over from one maze to the other, the fact that it took over 
eleven trials on an average for the relearning (as against sixteen for the 
original learning), as well as the evidence of the observed behavior, in- 
dicates that the habit had to be re-established through ne^ sensory (lids'* 
(italics not in original) 
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the housing used did not completely insulate against sound or odor, 
and the maze pathway was the same with both open and enclosed 
mazes 

Compaiison of the results secuied by using tlie enclosed elevated 
maze with those secured by use of the tunnel maze extends the same 
line of thought The tunnel maze, which still fuithei reduces dis^ 
tui bailee undei lotated conditions, does so presumably by keeping 
constant not only the stimulation of the animals visual receptors — 
which It docs, doubtless, no moie efficiently than tlie enclosed 
elevated maze — but also by keeping constant the tactual, and piob- 
ably the auditoiy, stimulation which the animal receives from the 
passages of the maze. Foi, since the tunnel maze revolves unifoimly 
on a single cential pivot instead of making moic oi less variable con- 
tact, by means of casters, with a moie or less vaiiable flooi suifacc, 
it would appeal unlikely that the mtcrioi chaiactcristics of the tunnel 
would be altered by rotation sufficiently to affect the lat’s tactual or 
kinaesthetic receptors* 

Such an mteipietation is suppoited by the degree and charactei of 
the disturbance exhibited in the tunnel maze Irregularities have 
become still more vague Disturbance in many cases can only be in- 
ferred from liesitation on the part of the animal And not only is 
disturbance apt to be more vague when it appeals, but it fails to 
appear in an increasing percentage of animals. This fact seems 
fuither to confiim the finding of Watson and Carr that the maze 
lesponse of the lat is predominantly tactual-kinaestlictic ’ Animals 
which are not distuibed by rotation of the tunnel maze — and it 
appears that appioximately 50% of those used in Expciiments I 
and II, and all of those used in Expeiiment III, are not — may be 
animals which depend in their maze responses mainlv on their contact 
leceptois and then proprioceptois 

The relation of the gencial facts of distui banco as here exhibited 
to the leported finding of Leuba and Fain, that disturbance ceases 
when the living cage is made continuous with tlie entrance of the 
maze, is not cleai In the fiist place, the investigators have not 
described their equipment m a manner which will enable the readei 
to form a precise undeistanding of the leal relations between tlie 
intia-maze and extia-maze enviionmcnts of the animal Such 
desciiption as is given, together with the diagram, suggests that the 
maze was of the open-top alle^^-tvpe, but one knows nothing of the 
construction except that the maze was wood,” and neithci the 
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width of the alleys rioi the height oi the alley bides is disclosed, 
though, the latter is a fact» prubably, of consideiable significance 
More is said of tlie living cage : “The walls of the living cage were 
of wood Wire mcsli was stretched hoiizontally within the cage, 
about six inches below the top of the sides, so that the lats, when in 
the cage could see only a limited poition of the ceiling” (14, p. 242) 

To attempt mteipictation of this significant expciinient in the 
absence of acciuate information as to the nature of the relation be- 
tween the intia-maze and extia-maze environments of the animal is 
a doubtful enterprise, but it may be undertaken. Apparently, an 
open- top alley maze was used, and as has already been pointed out, 
the beliavioi of the animals m an alley maze strongly suggests that 
in this type of maze they rely main I v on then tactual and kinaesthetic 
receptor systems for oiientation Accordingly, it seems reasonable 
to suppose that cessation of disturbance when the living cage is con- 
nected With the maze is due chiefly to the fact that, as far as the 
receptor systems on which the animal mainly depends are concerned, 
connection of living cage and maze is simply the most effective 
method yet devised of eliminating the extra-maze enviionment as a 
detei miner of the animars behavioi, When the living cage is con- 
tinuous with the maze, and this type of maze is used, the rat may 
reasonably be described as preponderantly a kinaesthctic-tactile animal, 
responding in an environment in which the stimulation of the recep- 
tors, being prcpondeiantly kinacsthetic-tactile, is not appreciably 
changed by rotation 

When, however, the living cage is disconnected, even to the 
flight extent to which it was disconnected in Expeiiments I and II 
here reported, the behavior of the animal becomes m greater part 
determined by the stimulation of its distance receptors, and hence 
by the exti a-maze environment Evidently, then, its responses, which 
are now determined by both the intra-maze and extra-maze environ- 
ments, will be affected when the relations between the two sets of 
determiners of its behavior are disrupted by rotation, 

Whether this interpretation is correct or not can be tested onlv 
by repetition of the Lcuba-Fain experiment with a larger number of 
animals and with other types of maze, particularly the elevated 
maze, 

Conclusion 

In summary, it may be said tliat experimental studies of this prob- 
lem up to the present time suggest the following general inferences 
with respect to the behavior of white rats on rotated mazes. 
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The behavior is a type of homing response which, however, Is not 
determined by any special receptor that can be thought of as the 
agency of a sense of absolute diiection Only the regular receptors 
are involved They aie affected, and the consequent orientation of 
the animal is dete; mined, by at least two, and in most cases three 
classes of stimulation (^) the stimulation from the home cage, 
(If) the stimulation from the intra-maze situation of the animal; 
and (c) the stimulation fiom the cxtia-maze situation. 

During the pciiod of naming, if cage and maze remain in a fixed 
position of learning, the animal becomes conditioned to a certain 
fixed set of lelations obtaining between these three classes of stim- 
ulation. 

Rotation of the maze or the cage disrupts this fixed set of iclations 
and hence disturbs the animal 

The experimental elimination of disturbance caused bv rotation 
IS accomplished when tlie living cage is made continuous with the 
maze, and an enclosed or seini-cn closed maze used, thiough the 
facts (fl) that cxtia-mazc stimulation is thus practically excluded, 
and (b) that rotation, in this instance, does not alter the relation 
between intra^maze and home cage stimulation The same result 
is approached for some rats and reached for others by use of the 
tunnel maze technique It is reached for those animals, apparently, 
which depend most on their contact receptors and their propriocep- 
tors 
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Bioiu?i Unwetsify 
ProvidencBj Rhode hhnd 


LE COMPORTEMENT DES R/VTS BLANCS DANS UN LABYRINTHE 
A TUNNEL MIS EN ROTATION 
(Resiimd) 

On n entraini 78 rats blancs de deux lign^ea diffcrentcs, 53 d*une lignie 
et 25 de Tautre, A travcrsci iin labyrinthe A tunnel oil ih n’ont pas 6t6 
infiuences viauellement par ce qiii sc troiivait A I'extericur du lobyiinthe A 
la fin de Pentrainement, on leur a fait subir des rotations clu labyrinthe vera 
plusicurs directions de la boiissolc Chez les 25 ammaux d'unc iign^e le 
d^inngement qiii paiait oidinaiiement dans le comportenicnt des nnimaux 
pendant la rotation dhm labyjinthe a etc climini Chez les S3 animaiix de 
I’aiitrc lignee il a 6ti tris rcduit, nu point dc vne du noinbre des aniinaux 
deranges, et dc I'etenduc du derangement montre chez les animnux Individ- 
uelsj mcsiii6 par le nombre des ipreuves ou le derangement parait. 

De celles-ci et dhnutres experiences r^suin^es d«iiis I’articlc, on tire la 
conclusion que les rendements du wat blanc dans le labyrinthe sont une forme 
du comportement diiige vers la malson ou les ikepleurs dc Tanimal sont 
jnfluencis, et sa oiientation consequentc ditermin^e par deux au molns et 
dans la pliipart des cas trois classes de stimulation, (1) la stimulation de In 
cage-maison; (2) la stimulation du labyrinthe, (3) la stimulatton de ce 
qui se troiive A I'exteneur du labyrmthcr Pendant I'entrnincment I’animal 
devient conditionn6 A iin groupc fixe dc relations trouy6es entre ces trois 
classes de stimulation La rotation du labyrinthe ou de la cage rompt ces 
relations et d6iange I’animal On elimine ce derangement an moyen d'ex- 
clure hnfiiience de rextirieui du labyrinthe sur les ricepteurg de Fanimnl, 
ct ail moyen d’empecher le changement des relations entre la stimulation 
dn labyrinthe et celle dc la cage-maison caus6 oidinairement par la rotation 
On attemt un tel r^sukat chez plinieiirs animaux, ou en joignant la cage h 
un labyiinthe semi-enfermc, ou en sc servant dc la technique du labyrinthe h 
tunnel dccrit, 


Truedlood 
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DIE TATIGKEIT WEISSER RATTEN IN BINEM ROTIERENDEN 
TUNNELLABYRINTH (ROTATED TUNNEL MAZE) 

(Referat) 

Es wurden 78 wcisse Ratlen aiis zwei vcricliiedenen Gattungen— S3 auj 
der einen tind 2S aus der anderen GiUtung— in der Durchkreuzimg eines 
Tunnellabyrinthes dressicrt, wobei veihindcrt wuidc dasa sie dmch die 
ausserlicbe Umgebiing des Labyrinthes viauell beeinflusst wurden Nach 
Vollendiing der Dressicrung warden sic Rotationsbcwegiingen des Laby- 
rinfhes nach vefschidenen Kompaserichtiingen untcnvoifen Bei den 21 
Tieren der einen Gattung schicd die Stoning die sich gewohnlich nach 
Rotation einea Labyrinthes in dci Tatigkcit zeight aus Bern den S3 Ticren 
del anderen Gattung wiirde die Storung wcsentlich vermindcit, sowohl m 
Bezug aiif die Zahl der gcstoiten Tiere wie nuch in Bezug auf den Grad 
der an ciilzclnen Tieren crwicsenen Stoiung, an dcr Zahl der Vcrsuctie 
geiTiessen in denen sich Verwirrung gczcigt batte. 

Aus diesen iind anderen in der Abhandliing besprochenen Versuchen 
wird gefolgeit, class die Labyrintbtatigkeiten der weissen Rattc eine Art' 
heimsiichende Tatigkeit daistellen, vvobci die Rezeptoren des Tieres becln- 
llusat und seine lolglichc Oiientierung bestnnmt werden dutch wcingstens 
zwei und meistcnfalls drei Reizartcn' (1) den Reiz aus dem Heimblig 
(home cage), (2) den Rciz aus dem Labyrinth, (3) dcii Rciz aus der 
Umgebung ausscrhalb des Labyitnlhes Walirend der Dressierung wird 
das Tier durcb erne bestimmte Griippc von Verhaltnissen bedmgt, die 
zwischen drci Reizgruppen bestehen Rotation des Labyrinthes oder des 
Kafigs unterbricht diese Zuaammenhange und stort das Tier Eine solche 
Storung wird dadurch ausgesclilossen, dass man die Einwirkung der ausset- 
lichen Umgebung des Labyrinthes auf die Rezeptoren des Tieres ausschaltet 
und die Abanderiing der Verhnltnissc zwischen dem von dem Labyrinth 
und dem von dem Heimkafig ausgeubten Reiz, welche gewohnlich dutch 
die Rotation verursacht wird, veihindcrt. Eine solchc Ausschliessung wird 
bei vielen Tieren crzielt, entweder dadurch, dass man den Heimkafig un- 
unterbrochen m ein halb cingehegtes (serai-enclosed) Labyrinth ubergehen 
lasst, oder dutch das beschriebene Yerfahren des Tunncllabyrmtlies 

Trtjeiilood 



AN INVESTIGATION OF COLOR VISION IN THE 
HOODED RAT^^i 

l^rom the l^sycholootcal Laboratory of the University of Pittsburgh 


Norman L, Munn 


Introduction 

The only pievious expeument on color vision in the rat is that of 
Watson and Watson (9) in w^hich albino and hooded rats wcic shown 
to be coloi -blind While the animals could disciiminatc between 
monochromatic patches of led and green and yellow and blue light, 
contiol tests showed the led to have little oi no stimulating value 
and yellow to have a much gieatei stimulating vulue, in teims of 
brightness alone, than the blue When the colors weic approximated 
to each othei in bnghtness the lats could no longer discriminate be- 
tween them 

The woik of Yerkes (11), Waugh (10), and Hopkins (3) with 
mice h<ive yielded somewhat similar icsults. Ycikes found that red 
possessed little stimulating value and that dancing mice could not 
discriminate between colors as such. He used coloied papeis and 
light lilteis as stimuli Waugh used similar methods to those of 
Yerkes and failed to find evidence of color vision in the common 
mouse Hopkins, using colored papcis and spectial lights, found 
one mouse which seemed to give evidence of coloi vision. 'V\m 
mouse ^Mistniguished between red and each of a great number of 
neutral intensities and showed certain other significant differences 
from the mice already dcscubed in mode of choice It was shown 
that his <ability to discriminate between two neutral light fields of 
diftcicnt intensities was not as fine as would be icquircd to explain 
the results on the basis of brightness discrimination, . ♦ The con- 

clusion appeals to be justified that this specimen could sec the color 
red as a quality” (p 489) The mice tiaincd to discriminate blue 

•Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, June 23, 1931. 

am indebted to Dr Davcnpoit Hooker of the Department of Anatomy 
of the University of Pittsburgh foi donating the rats and to Dr Robert T 
Hnnce of the Department of Zoology of the University of Pittsburgh for 
the room in which the e-xpenment was conducted 
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could not discriminate it fiom Heiiiig gray Number 13, while those 
trained to discriminate red could not discriminate it from Hcrmg 
gray Number 49 Since Hopkins docs not state m detail the con- 
trols used in his experiment with the one mouse tliat discriminated 
red, one cannot make a critical evaluation of tins rcbult 

The above expenmcnteis used a modification of the Yerkes-Watson 
discrimination apparatus. This appaiatus has iccently been subjected 
to cnticism Fields (2), Lashley (5), and Munn (6) have found 
that visual discrimination pioblems which could not be masteicd in 
the Yeikes- Watson appaiatus have been readily mastered in other 
apparatuses It has been pointed out, in explanation of this result, 
that the Yerkes-Watson technique does not foice the animal to react 
to the stimuli appearing at the ends of the alleys thiough which he 
goes in making his responses, Much of the activity manifested in 
the apparatus has no ncccssaiy connection with the problem to be 
mastered. The apparatus, furthermore, is so constructed that the ani- 
mal, if he discriminates at all, must do so from a distance arbi- 
trauly set by the expcrimcntci Thus there is no lecognition of 
the focalizing ability of the subject. Since the apparatus proved so 
inadequate for pattern discrimination, there is a chance that the 
results on color vision might be reversed if a more adequate appara^ 
tus weie used. This is one of the considerations which led to the 
present experiment 

The above expeiimcnters attempted to set up color discrimina- 
tion without first determining the brightness value fof the njutml's 
eye of the colors to be disci iminated, They started the experiment 
with colors of different brightness and, after a discrimination had 
been obtained, either increased and deci eased the brightness of the 
stimuli, or substituted various intensities of gray for the positive or 
negative stimulus In every case, except the one mentioned by Hop- 
kins, this has led to a loss of discrimination There is a chance that 
the animal, when confronted by two colors of different brightness, 
may respond to brightness (which is known to be the easiest of all 
discriminations for an animal to make) and not to color as sucli, 
even though the color discrimination might be possible. If the ani- 
mal were responding to brightness differences, it Is not likely that 
he would be able to transfer immediately to color when the bright- 
nesses were equated. 

It seems to the writer that the only way in which one could obtain 
unequivocal results on color discrimination would be to fiist deter- 
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mine the brightness equivalents (for the animars eye) of vaiious 
colors, and then attempt to obtain a discrimination between two 
colors of the same brightness This was done m the present ex- 
periment 

The writer planned to use monochromatic Wratten filters m 
Older to approximate spectral colors It was thought advisable^ 
however, to carry on a preliminary experiment with Hering papers 
If this experiment gave any evidence of color discrimination, a finer 
determination could then be made with the filters, As a matter 
of fact, howcvei, the results of this preliminary experiment were so 
decisive as to make a continuation of the experiment seem unncccssaiy* 

In the present experiment, then, the brightness values for the rat’s 
eye of the Hcnng yellow, blue, green, and red papers is presented 
The brightness values are in terms of the Hcnng gray senes of SO 
steps Tlie expciiment also includes a determination of the abilitv 
of the hooded rat to discriminate between two colors of equal bright- 
ness {to the animal)* These colors arc Hcnng yellow and Hering 
green 

Apparatus and Method 

Appaiaius* The apparatus has already been desciibed in detail 
(6) It consists essentially of a discrimination chamber at the end 
of winch arc two doors containing the stimuli to be discriminated 
The door containing the negative stimulus is locked from behind 
while the other door is free to open upon being pushed by the ani- 
mal’s nose An electric giid extending across the apparatus in front 
of the doors enables the expeiimentei to shock the animal whenever 
lie appi caches or touches the incorrect door. Behind the doors is a 
food chamber where food is placed at a point equidistant from both 
stimuli, Eacfi door contains a spring which causes it to close after 
the animal has passed into the food chambei This pi events letrac- 
ing into the discrimination Lhambcr after a response h.as been made. 
A 60-watt lamp placed 12 inches above the entrance door at a point 
equidistant from both stimuli was the source of illuminatiori, The 
apparatus used in this experiment differed fiom the one described in 
my other experiment (6) in only one respect. A 2-incli partition 
similar to those used in the Yerkes-Watson apparatus was placed 
between the two doois, The response of the animals was sometimes 
so fast that it was almost impossible to give them a shock before they 
turned and entered the correct door after finding the incorrect one 
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loclcccl The 2-inch paitition was sufficient to slow up the atiLraars 
lesponse and allow the experimenter to close the clectiic circuit 'while 
the rat was on the grid in fiont of the incoiicct door. 

Method, The method has also been described m detail (6). The 
animals weie fiist allowed to iim thiough the apparatus to the food 
box foi several tiiais with both doors open. After the association 
between running thjough the appaiatus and obtaining food Jiad been 
set up, both doois were closed, but not locked. Keithei of them 
contained stimuli to be disci immated. Aftei the animal had learned 
to push the doois open with his nose in otdci to obtain food, the 
stimuli were mseited, the incoiiect door was locked, and the expeU' 
ment piopei was begun The stimuli weie, of course, clianged fiom 
side to side of the apparatus in a chnnee order They could be slid 
out of a gioove in the doois and exchanged 

The stimuli weie cut fiom flesh Heiing papers. Each stimulus 
consisted of a squaie of Hering gray or coloied paper, 10 centimeters 
on the side, pasted in the ccntei of a piece of black cardboard which 
would just slide into the groove in the dooi The paper was care^ 
fully pasted so that no wi inkles appeared in the stimuli. 

A response was always counted as inconcct if the animal touched 
the negative door A response was consideied coircct only when the 
animal appi cached and entered the door containing the positive stim- 
ulus Without having made a positive icsponse to the dooi containing 
the negative stimulus. Thus the tcxtuic of the paper comprising 
the stimulus could not aid the animal’s discrimination. Other pie- 
cautlons against the use of extraneous stimuli were as follows* A 
screen hid the experimenter from the animal’s view; there was no 
cunent in the grid until the animal had stepped on it and the ex- 
perimentci had dosed the switch; fresh stimuli wcic inserted fiom 
time to time to pievcnt a possible use of olfactoiy stimuli, both doors 
weie unlocked at times to determine whether possible vibrations of 
the unlocked dooi, as the animal ran towards it, were aiding the dis- 
crimination; the stimuli weie withdiawn and leinserted from time 
to time, whether the oider of presentation called for a change or not, 
in order to deteimme the influence of the noise of making the change, 
the animal was always returned fiom the food box to tlie entrance 
of the discrimination chamber by the same route to prevent the 
possibility of a position habit based upon a difference in the routes 
after correct and incoriect responses, finally, the animals were not 
handled by the experimenter during the expeument, but weio carried 
m a box from food chamber to entrance. 
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The initial disciiminatioii was between a 100 cm - patch of colored 
papci and a patch of Heuiig gray papei Number 50 of the same 
size. Aftei the dibcnmination had been masteied, the brightness of 
the giay was appioxunated, one step at a time, to the brightness of 
the color until the aniinal could no longei discriminate If the dis^ 
elimination bioke down on, say, Heiing giav Number 15, it was 
considered that the biightness value (foi the rat) of the color being 
disci i mi nated was appioximatcly equal to Heiing giay Number 15 
In this mannei the biightness equivalents of the foui Heiing piimary 
colois wcie detei mined In the final cxpciiment two colois of ap- 
pioximately equal brightness (foi the lat) wcie used as stimuli 
The method was the same throughout the entire expeument except 
that shock was not administered dining the appioximation series 
The experiment was begun with foui hooded lats obtained fiom 
the Depaitmcnt of Anatomy of the Univcisity of Pittsbuigli. Two 
of tliese rats died befoic the expeument had been completed, hence 
complete data are available for only two lats The animals were 
fed a daily lation of sunflowei seeds, biead and milk, Giape Nuts, 
and lettuce leaves Bread and milk and sunflowci seeds were used as 
lewaid during the experiment Fiom 20-50 daily trials were given 
each lat These weie given duiing the noon hour in a darkened 
room The rats were bi ought from a well -ligli ted room at tlie begin- 
ning of each day’s tiials 


TABLE 1 

Discrimination detween Hering Gray No 50 and IIering Yellow 
Yellow positive 


Trials 

Peicentage coiLCct in 20 trials 

Rat 1 Rat 2 Rat 3 

20 

20 

20 

35 

+0 

25 

40 

40 

60 

65 

60 

30 

80 

30 

55 

55 

100 

60 

50 

50 

120 

50 

70 

65 

140 

65 

60 

80 

160 

75 

50 

75 

180 

70 

50 

75 

200 

80 

60 

100 

220 

90 

75 

100 

240 

90 

95 

100 

260 

100 

100 

100 
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TABLE 2 

Approximation of the Gray to the Brightness of the Yellow 


No of the 
Hering gray 

Rat No 2 
No of 
trials 

Percentage 

correct 

No of the 
Henng gray 

Rat No 3 
No, of 
trials 

Percentage 

correct 

50-15 

360 

H 

50-15 

360 

98 

1 + 

20 

85 

14 

20 

80 

13 

10 

100 

13 

10 

80 

11 

10 

IQO 

12 

10 

80 

12 

10 

100 

11 

10 

100 

10 

10 

90 

10 

10 

100 

9 

10 

100 

9 

10 

90 

8 

10 

90 

8 

10 

100 

7 

20 

75 

7 

20 

70 

6 

10 

70 

6 

10 

70 

8 

10 

80 

8 

10 

80 

9 

10 

100 

9 

10 

90 

8 

10 

lOO 

8 

10 

80 

7 

10 

60 

7 

10 

50 

8 

10 

80 

$ 

10 

SO 

7 

zo 

65 

8 

10 

50 


Results 

y elhvj-Gi ay Dtscrunuiation, It will be seen from Table 1 that 
from 180 to 240 trials were necessary to set up a disci imiiiatibn be- 
tween black (No. 50) and yellow. The animals were trained to 
react positively to tlie yellow stimulus, Table 2 presents the re- 
sults obtained when the brightness of the gray stimulus was gradu- 
ally increased Henng gray Number 49 was substituted for Num- 
ber 50. As this did not affect the accuracy of response, Number 48 
was then substituted This procedure was continued with cverv 
step in the Heimg-gray series until the rats could no longer dis- 
criminate* Aftei the lesponse broke down, I went back toward the 
darker grays several steps and again determined the threshold. 

From the table it will be seen that the biightncss value of the 
yellow stimulus was approximately equal to Herlng giay Number 
7. Neither of the animals could discriminate yellow from Hcring 
gray Number 7, whereas they could maintain a high accuracy of 
discrimination with Number 8, The lecord for rat Number 3 shows 
that he did not regain the discrimination of Number 8 after his final 
breakdown on Number 7. This is because he developed a left posi- 
tion habit during the preceding tiials and I did not take tlic trouble 
to retrain him. 
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TABLE 3 

Blue-Gray Discrimination 

Approximation of gray to the brightness of the Hering blue 


No of the 
Hering gray 

Rat No 2 
No of 
trials 

Percentage 

correct 

No of the 
Hering gray 

Rat No 3 
No, of 
trials 

Percentage 

correct 

50-32 

200 

93 

50-32 

190 

96 

3t 

10 

90 

31 

10 

100 

30 

10 

90 

30 

10 

90 

29 

10 

SO 

29 

10 

60 

31 

10 

100 

31 

10 

80 

30 

10 

20 

30 

10 

80 

29 

10 

70 

29 

10 

70 

28 

10 

70 

28 

10 

80 

27 

10 

50 

27 

10 

70 

26 

20 

65 

26 

20 

55 


Blue-Gray Discrwunaiiofi* It was not necessary to retrain the rats 
for this expeiiment When Hcimg blue and Henng gray Num- 
ber 50 were presented the subjects discriminated the blue without 
iuTthex training. The approximation of the gray to the brightnebs 
of the blue was earned out as before. Table 3 piesents the data for 
this experiment It will be seen that the disci imination was main- 
tained from gray Number 50 to Number 31. At Number 30 the 
rats began, to show unusual hesitation and at Number 29 they could 
no longer discriminate Further trials demonstrated that the thresh- 
old was at approximately 30 This was true for both of the sub- 
jects 


TABLE + 


Green-Gray Discrimination 

Approximation of gray to the brightness of the Henng green 


No of the 
Hering gray 

Rat No, 2 
No of 
trials 

Percentage 

correct 

No of the 
Hering gray 

Rat No 3 
No of 
trials 

Percentage 

correct 

50-11 

430 

100 

50-11 

430 

95 

10 

10 

90 

10 

10 

80 

9 

10 

' 60 

9 

10 

70 

11 

10 

90 

8 

10 

80 

10 

10 

90 

10 

10 

90 

9 

10 

80 

9 

10 

80 

8 

JO 

80 

8 

20 

70 

7 

20 

45 

7 

20 

55 

8 

10 

80 

8 

10 

80 
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The biightncss Vfihic of blue for the eye of the rat seems, then, 
to be at about Hering; gray Number 29 

Green-Gray Dlsamiwatio)} The lats needed no further tiaining 
to disci imin ate between Hering gieen and lieiing giay Number 50 
Their responses were perfect for the initial 10 trials and they main- 
tained a high dcgice of accuracy fiom Numbci 50 to Number 11, as 
Table 4 shows At Number 10 they began to show hesitation, Num- 
bers 9 and 8 could be disci iminated with an accuiacy of 80%, and 
Numbei 7 could not be discriminated with bettei than chance accu 
racy* Hence the biightncss value of gicen was shown to be appioxi' 
mately equal to Hering giay Numbei 7 
Red'Gi^y DisoimuiaitQU. Table 5 shows that the lats could not 
discriminate between icd and Hot mg giav Numbci 50 Rather than 
train them in oidei to see whether the disci iminat ion could be mas- 
teicdj I thought it hettci to start with a light giay (using this, in- 
stead of the coloii as- positive stimulus) and deciease the bnglitncss 
of the giay I started lat Number 2 with Hciing giay Numbei 10. 
He disci mimated this giay fiom the red without tiainmg, apparently 
still retaining the biightncss disci imination fiom the other experiments. 


TABLE S 

Red- Gray Discrimination 

Approximation of griiy to the briglitricsis of tlic Heiing red 


No of the 
Hering gray 

Rat No 2 
No of 
trials 

Peicentage 

correct 

No of the 
Ilenng gray 

Rat No 3 
No of 
tuals 

Percentage 

collect 

50 

50 

44 

50 

SO 

50 

10-35 

260 

98 

20-35 

160 

. 98 

36 

10 

100 

36 

10 

100 

37 

10 

100 

37 

10 

100 

38 

10 

90 

38 

10 

80 

39 

iO 

60 

39 

10 

so 

40 

10 

70 

40 

20 

85 

39 

10 

90 

41 

20 

50 

40 

20 

85 

40 

10 

60 

41 

20 

75 

41 

10 

70 

40 

10 

90 

40 

10 

90 

41 

10 

60 

41 

10 

50 

40 

10 

90 

40 

to 

100 

41 

10 

60 

41 

10 

40 

37 

10 

90 




33 

10 

90 




39 

10 

80 




40 

10 

100 




41 

10 

40 
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Rat Numbei 3 was staitcd with Herin^ giay Numbei 20, to winch 
he icsponded without tiaining Both lats gave good evidence of 
tlieii ability to disennunate between Hering gray Numbei 40 and the 
red, but no evidence of ability to disci iminate when Hering gray 
Numbei 41 was the positive stimulus 

This expenment seems to indicate that Hering red and Heiing 
giav Numbei 41 weic of approximately equal blight ness foi the lats 
used I expected to find the animals bi caking down at a lower 
biightness than this Hopkins (3), with his mice, found an inability 
to discriminate between red and Hering gia)^ Numbei 49, but he 
does not say whethci all of the steps below that giav weie used. 
Washburn and Abbott (8), using rabbits as subjects, found red to be 
equal in biightness to Hering gray Numbei 46, altliough only tince 
giays weie used Kittiedgc (4) found that calves could disennunate 
between Hcnng giay Number 5 and red, but not between gray 
Numbei 15 and red Only two grays were used, however Otlier 
woikeis in the field have demonstiated that red lias low stimulating 
value. [See Stagner (7) for a review of this liteiatmc ] 

The only compaiable data concerning the othci colors aie those 
of DeVoss and Ganson (1) on cats, wherein they found that blue 
has low stimulating value, and those of Hopkins (3) in wliicli blue 
seemed to be equivalent to Heiing Number 13, Neithci of these ex- 
periments involved a caicful determination by using the whole scries 
of graj'^s 

Diset i7niitalw7i of Two Colots of Equal BrighUiess I hardly ex- 
pected to find two of the Heiing colors so close in biightness value as 
gieen and yellow were found to be (If these colors had not been 
of the same biightness to the lat I should have found it necessary to 
use filters and a moving light to regulate the brightness value of the 
colors I should then have dctei mined the biightness value of the 
coloied filters by tiaimng the rats to disciiminate them fioin a iieutial 
filtei. Two colored filters could thus be equated in biightness for 
the lat’s eye ) 

Since both the yellow and green stimuli were approximately equal 
in brightness to Hcnng giav Number 7 for the eye of the rat, I de- 
cided to determine whether the animals could discriminate between 
them 

One rat was required to respond positively to the giecn, the other 
rat to the yellow The training method was the same as m the pre- 
vious experiments Eight hundred and fifty tuals weie given, but at 
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TABLE 6 

Green-Yellow Discrimination 

BngKtneas of green approximately equal for the rat's eye to Hering gray 
No* 7, Brightness of yellow approximately equal to Henng gray No 7, 


Percentage correct in 50 trials 
Trials Rat No 2 Rat No 3 


50 

52 

44 

100 

64 

46 

ISO 

64 

42 

200 

58 

40 

250 

48 

48 

300 

48 

44 

350 

68 

42 

400 

50 

48 

450 

56 

44 

500 

56 

50 

550 

60 

60 

^00 

52 

50 

650 

62 

52 

700 

43 

44 

750 

SO 

46 

800 

50 

52 

850 

50 

50 


Rat No. 2 was trained positively to the yellow, Rat No 3 to the green 
In the final trials the former had a position habit to the left, the latter to the 
right, 

no time did the rats indicate any ability to discriminate. It will be 
seen from Table 6 that the highest percentage of correct responses 
in any 50 trials was 68. This was apparently a purely chance re- 
sponse, since it could not be maintained* The animals went from one 
position habit to another; at other times they showed great hesitation 
in front of the two doors before attempting to open them, but it Is 
extremely doubtful whether they could ever have mastered the re- 
sponse. By the 850th trial the results were no better than at the 
start At this point the experiment was discontinued 

The rats were well motivated throughout and there seemed to he 
no extraneous factor which might interfere with then ability to dis- 
criminate, hence one was forced to the conclusion that they could not 
discriminate between Hering green and Hering yellow 

Conclusions 

The results of this investigation indicate that the Hering primary 
colors have the following brightness values, in terms of the Hering 
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gray senes, for the eye of the hooded rat. yellow, green, 1 ; blue, 
29, and red, 41 

The animals used in this experiment were unable to discriminate 
between Hering yellow and Hering green, which, to their eyes, pos- 
sessed the same brightness value. 

One IS foiced to the conclusion, theieforc, that the subjects of this 
experiment were color-blind This conclusion is m geneial confoim- 
ity with the woik of otlicr cxpeiinienters who have used rats, mice, 
and other infra-primatc mammals as subjects (7). 
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UNE £TUDE DE LA VISION DES COULEURS DANS LE RAT 
ENCAPUCHONNE 
(Resume) 

Cette etude compiend, (1) line d^termumtion de la valeuii de clart6 des 
couleiirs H Cling rouge, jaiinc, vcit, ct bleu pour I’oeil du rat encapuchonnd, 
et {Z) un essai de faire une discrimination entie diffci elites couleurs de 
la meme valeur de clarte four Ic rat Les determinations dc clarte ont et6 
faites en termes de la sene de grii lieiing de cinqiiante degr6s, L’appareil 
s'est compose d^ine cliambic h discrimination ou Panimal s’est trouvc en face 
de deiix portes Une poite, conteiiant un stimiiliia coloie, a conduit tout de 
suite h. la nourntiire L’autre poite, contenant un stimulus giis, a et6 
feimce et raniinal a re^u un choc electrique qiiand il I’a touchee AprSs 
qiie Ton evait obtenn une disci inrun at ion entic gris Henng No, SO et un 
stimulus coloie, on a approchi pen si pcu la claite dii gns a la clart6 de 
la couleur jiisqu'n ce qiie Panimal n’a plus pu disci iminer entie les deux 
Les d^teiminations de cctte soite ont monti6 qiic les yaleiirs de clart6 dca 
coiileurs piimaires Hciing poui Pocil clu lat ont etc pen pr^s les suivantes, 
jaiine, 7, vcit, 7, bleu, 29, et rouge, 41 Les animaux n^ont pu cn 850 
epieuves montier la capacity de cliscrinnmer entre le jannc et le vert, coiileurs 
de la TJicmc valeui de clarte II faiit done tirei la condii^uon que Ic rac 
encaptjclionne est daJtonien Ces resultats corroboient en geneial les 
lesiiltats des aiitrcs ^tudiants de la vision des couleiirs chez lea mnmmifercs 
infia-pnmates 

Munn 


EINE UNTERSUCHUNG DES FARBENSEIIVERM6GENS DER 
liEHAUBTEN RATTE 
(Refcrat) 

Die vorleigcnde Unteisuchung besteht aiis (1) eiiier Eestimmung der 
Helligkeitswei te von Henng Rot, Gclb, Grim und Blau fin das auge der 
behaubten Ratte, und (2) eincm Versuch eine Fahigkeit zui Untersclieidimg 
veischiedener Farben dca gleiclien Hclligkeitswertcs bei dci Ratte ein/u- 
fuhren Die Unterscheiduiigen dei Helligkcitswerte wiirden an der Henng- 
sclien Sene von Giaii in 50 Stufen unternommen Der Appaiat bestand 
aus cinem Unterscheidungs-Rauin, in dem das Tier zwci Tuien gegenuber 
geatellt wurde Die cine Ture, die eineii Farbensfimuliis enlhielt, fuhrte 
direkt zu Futtcr, Die andeic Ture, die cinen grauen Stimulus entliiclt, war 
verschlossen und wenn das Tier sie beruhrte, eibiclt es einen Schock 
Nachdem ein Unterschied zwischcii Henng Gran No 50 und einem Farben- 
stimulws erlialten worden ivar, wiiide der PlelJigJLeits wert des Gran 
allmablich dem Helligkeitswei t der Farbe angeghchen bis das Tier nicht 
latiger zwischen den beiden unterscheiden Iconntc Deiaitige Bestimmungen 
zeigten, dasa die Helligkeitswerte dei primaien Hering Farben fur das Auge 
der behaubten Ratte iingcfahr die folgenden Zahlen ergaben Gclb ^7, 
Gnin 7, Blau 29 und Rot +1 In 850 Versucheii waien die Tiere nicht 
imstandc, zwischen Gelb und Giun, Paiben des gleiclien Ilelligkeitswcrtes, 
zu unterscheiden Man ist daher 711 dem Schlussc gezwungen, dass die 
bchaubte Ratte farbenblind ist, Diese Rcsultatc stimmen in Allgememen 
mit dem Resultat anderer Foracher uber das Farbensehvermogen infrn- 
pnmater Saugetiere ilberein. 


Munn 



VISUAL PATTERN DISCRIMINATION IN THE 

From the Psycholog ical Lnboialory of the Uutverstty of Ptnshmgh 


Harry W Karn and Norman L. Munn 


Introduciion 

Johnson (2) and Williams (8) failed to obtain evidence of pat- 
tern vision in the dog They used a modification of the Yerkes- 
VVatson apparatus. This appaiatiis has been subjected to recent 
criticism by Fields (1), Lashley (3), and Munn (5) These in- 
vestigators found that, while lats could not be tiamcd to disciiminatc 
visual patterns in the Yerkes-Watson type of appaiatus, they readily 
mastered such disci iminations in othei types of apparatus It oc- 
cur! ed to the wiiteis, theiefoie, that the negative icsults obtained 
with dogs might be due to the inadequacy of the Ycikcs- Watson 
technique lathci than to defective vision m the dog 

The appaiatus cliosen foi this investigation was similai to one 
devised by Munn (5) foi use with lats This appaiatus was chosen 
m preference to that of Lashley, which yields similar icsults with 
rats, because it was considered to be better adapted to tlie dog 
The object of the picsent expeiimcnt, then, was to dctcimme the 
ability of the dog to discnmmatc visual patterns under conditions 
similai to those used with lats Besides the woik of Johnson (2) 
and Williams (8), only thiec othei investigations of pattern dis- 
crimination in the dog have been icported, Lubbock (S), Orbelli 
(6), and Shengei-Krestovnikova (6) report positive lesults, but, 
owing to inadequate contiols, their woik is not satisfactoiy, Williams 
(8) and Stagner (7) have reviewed the entiie literature on pattern 
disciimination in animals 


Apparatus 

The appaiatus used in this experiment is similai except foi size 
to that used by Munn (5) in his work on pattern discrimination 

^Accepted for publication by Car] Murchison of the Editorial Board and 
received in the Editor ini Office, June 29, 1931 

^The authors wish to acknowledge their indebtedness to Di R T H.^Ilce 
of the Department of Zoology of the University of Pittsburgh for piovidmg 
housing and expeninentaJ quarters for Hus expenmen t 
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in rats. It was constructed of ‘^mesonite” (except for the doors) 
nailed to a wooden frame The entire structure had a height of 
46 inches. This prevented the animals from jumping over the sides. 
The apparatus was painted black. The giound plan and further 
dimensions are presented in Figure 1. 

The animal enters the apparatus through entiance door (^) and 
finds himself in discrimination chamber {b)y where he is confronted 
by two stimuli placed on doors (d) and (^')» respectively. If door 
(d) contains the positive stimulus and the animal responds correctly 
he passes over grid (c) without shock, thiough door {d)t and on to 
{e)j where he finds food If he responds to the negative stimulus 
he gets a shock while on the giid and,. on finding the door locked, is 
forced to respond to the other door containing the correct stimulus 
before he can gam an exit from the discrimination chamber and 
obtain food. It is to be noted that the animal is not sliocked until 
he signifies an incorrect lesponse bv touching the door containing 
the negative stimulus The stimuli on doois {d) and {d') are 
illuminated by means of a light located dtiectly over entiance door 
{a). 

The doois for the piescntation of the stimuli were made of three- 
ply panel board, and were hinged to a common middle piece. Small 
metal channels were tacked to the inner surface of each door These 
channels held the stimulus cards in place and allowed their easy 
removal whenever necessary, A flat spiing was fastened on the back 
of the middle partition and so arranged as to lie flatly upon the outer 
surfaces of both doors After the animal had passed through one of 



FIGURE I 

Ground Plan of Apparatus 
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tlie doors from the disci iminadon chainbci the spring automatically 
caused the door to shut. A small slide-bolt was used for locking 
the door containing the negative stimulus* 

Illumination was provided solely by the use of oncf 60-watt lamp* 
This light was placed on the inner suifacc of the front panel of the 
discrimination chamber equidistant from each side The light was 
located 38" from the giound and at such an angle as to allow its 
rays to fall directly upon the stimuli 
The electuc shock was obtained fvom the regular llO-volt circuit 
and passed thiough a 1750-ohm, 5-ampcie rheostat It was neces- 
sary to legulatc the shock foi each animal, inasmuch as individual 
differences in behavior were manifested toward the strength of the 
shock The experimenter conti oiled the shocking device by menus 
of a single-thiow switch located at the fiont of the appaiatus above 
the entiancc door Close to this switch was an opening tiuough 
which the expciimentci could observe the aniinal's behavior at all 
times without being obseived by the animah 
The stimuli were carefully cut from heavy cardboaid and mounted 
in the centei of the respective doois Foi nature, size, and vanetv 
of stimiih see separate descriptions under the various experiments 

General R^ethod 

The apparatus was set in a different loom fiom that in winch the 
animals were kept The room containing the apparatus was prac- 
tically daik except foi the light coming from the single lamp in 
the discrimination chamber When the animals were first obtained 
they were led to the apparatus and allowed to wander thioiigli it 
This was continued for about a week. After the fiist week, one of 
the doors was locked and the other left unlocked. The animals 
soon learned that m order to get out of the apparatus they would 
have to push the door open Throughout this procedure the cards 
containing the stimuli were at no time presented to the dog'^. After 
this preliminary work the first set of stimuli were inserted At 
about 8 ’30 oVlock each morning the first dog was lelcased He im- 
mediately went into the adjoining room containing the apparatus 
and began pawing on the entrance door He was usually given 
from 20-30 trials and then led to his cage where he was given 
additional food* The procedure was then repeated for the second 
dog* 

Every aspect of the experiment was rigidly controlled at all times 
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Tlie stimuli were always presonted in a chance order so as to pie- 
vent the animals fiom learning the older of piesentation. The food 
was located at a point equidistant fiom botli doois, thus preventing 
olfactory cues. The experimcntci was shielded from the dog^s view 
while It was in the apparatus. Aftei the animal had learned a task 
he was given extra tiials with both doois unlocked so as to make cer- 
tain that he was not lecciving cues fiom the vibiations of the un- 
locked door In changing the cards on the doois it was neccssaiy for 
the experimenter to make some little noise with the locking devise. 
This noise was made, even though the caids were not clianged, in 
order to prevent possible cues from this sou ice The cxpeiimentei 
thus returned to the leai of the appaiatus aftei eveiy response 
Shock was administered to the animal only after he touched the door 
containing the negative stimulus. With such a pioccduic the animal 
could not possibly use the shock as a cue to a correct lesponse 

The subjects were two male mongiels, Jeiry and Judge, of un- 
known lineage and age Both weie healthy and well motivated. 
Judge worked fast in contiast to Jerry, who was slow and ** cautious*^ 
at all times Jerry made a bettei subject than Judge The animals 
were fed on a mixed diet of meat, vegetables, and dog biscuits 

Results 

Mxpei iment 1 Black-IFhlte Discnmiftation In this experiment 
the problem consisted of a discrimination between black and white 
stimuli, The positive stimulus was a piece of white caidboard the 
exact size of the door, held in place with thumb tacks, while the 
negative stimulus was a piece of black caidboard of identical size 

Table 1 shows that both animals mastered the problem m 60 
trials 


TABLE 1 

Black- White Discrimination 
Positive stimulus — ^ivhite cardboard 
Negative stiraiilus^black cardboard 


Trials 

Peicentagc correct in 
Jerry 

20 trials 

Judge 

20 

SO 

60 

40 

65 

60 

60 

100 

90 

80 

100 

100 
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TABLE 2 


DiscwMiwmoN or Horizon lmiy Verticaily Striped Pattfens 
Positive stimulus — ^veitical stripes. 

Negative stimulus— horizontal stupes 


Trials 

Percentage correct in 
Jerry 

20 trials 

JutlKc 

20 

50 

30 

-10 

35 

35 

60 

50 

55 

80 

40 

70 

100 

60 

70 

120 

70 

70 

MO 

75 

70 

160 

80 

75 

180 

95 

90 

200 

90 

95 


Tins expeiiment involved a rathei simple task^ and was used pii- 
marlly as a meanb of getting the animals thoroughly adapted to the 
experimental situation. 

Experiment 2 D is crimni alien of Ilorizontally and Vei iically 
Stuped Patterns. Aftci the animals had mastered the black-white 
discrimination they were given n task involving a discii mi nation be- 
tween horizontally and veitically stuped patterns The positive 
stimulus was the pattern with vertical stripes The stripes^ which 
appeared on a white giound 9^" squaie, consisted of parallel stiips 
of black papei wide and 9^" long alternating with open spaces 
of the same area The patterns were held in the centeis of the doois 
by means of the small metal channels previously described. The 
stimulus caids were nevei changed fiom one door to tlic other 
When It was necessary to altci the stimuli fiom left to right and 
vice veisa, the CcTids weie simply removed, lotated though an angle 
of 90 degrees, and leinserted. 

As in the previous experiment, the results were positive. Table 2 
shows that both dogs mastcicd the piobicm m 180 tiials with a final 
accuracy of over 90% 

Expei imeiit 3 Disa imiriation of Equilateral Trianqles The 
positive stinnulus in this experiment was an equilateral triangle, with 
sides of 9”, presented on its base The negative stimulus was an 
identical tiiangle piescnted on its apex The tiiangles were cut out 
of white caid board and piisted onto a black backgiound The con- 
trols were likewise cut out of cardboard, and each combination was 
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of equal area and brightness. Figure 2 shows the stimuli and con- 
trols used in this experiment The controls weic used m order to 
determine if the animals were responding to a triangular form as 
a totality or some particulai aspect of the form such as base^ apex, 
side, etc. As with the previous experiment the caids were never 



FIGURE 2 

Stimuli Used in Experiment I 
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TABLE 3 

DiSCRIMINArlON OF EQUILATERAL TriaNGLES— S lUCS 9 IhcHCA 
Positive stimulus-triangle on its base Negative stimuliis-tnanglc 
Its ape\ Equal aiea and bnghtness 

Peicciitage correct in iO trials 

Ji'-'-y Remaiks 


Shock discontinued 


TABLE + 
Controls tor Jerr\ 


Control (see 
Figure 2) combination 


Peicentage 

correct 


Remaiks 


Position habit 
Position habit 
Position habit 


Greatly disturbed 
Greatly disturbed 


Greatly disturbed 
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changed iioiri one dooi to the other When it was necesbary to alter 
the stimuli, the caids were icmoved, lotated 180 degrees, and re^ 
inserted, 

The icsults of this experiment were positive for Jciiy Table 3 
shows that he mastered the problem in 700 tuals with a final ac- 
curacy of 90% 

After the 850th trial the contiol combinations weie mseitcd 
The results aie shown in Tabic 4 

The above tabic shows that Jeiiy went into a position habit to 
the left upon inseition of the fiist control sciics (Combination b). 
He was given 40 tiials to the light with the oiiginal foims before 
the contjojs were again inseited This time the animal disciiminated 
with an accuiacy of 90%. Contiol Combinations c, d, e, A and g 
were inserted in the order stated, and with each of them the animal 
discriminated with an accuracy of 80% oi ovei with the exception 
oi gj when he broke down completely On this last combination he 
paced to and fro in the disciimindtion box and lespondcd with an 
accuiacy of only 50%, which was no doubt due to chance. Before 


TABLE 5 

Discrimiwjition or Eouilatchal TRiANcrrs— S ides 9 Inches 
Positive stlmuJus — triangle on its base Negative stimulus — triangle on its 
apex, Equal area and brightness. 


Pcicentage correct in 50 trials 
Trials Judge Remarks 


50 

5S 


100 

6+ 


150 

60 


200 

60 


250 

60 


300 

54 


350 

72 


400 

68 


4-50 

78 


500 

70 


550 

70 


600 

68 

Shock discontinued 

650 

SO 


700 

80 


750 

72 


800 

78 


850 

SO 


900 

84 


950 

80 
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TABLE 6 

CONrR.OL3 FOR JUDGE 


TnaJs 

Control (ace Figuie 

2) combination 

Pcicentage 
con ect 

Remniks 

960 

b 

70 


970 

b 

80 


980 

a 

70 


990 

C 

70 


1000 

c 

80 


1010 

a 

90 


1020 

d 

80 


1030 

d 

80 


1040 

a 

80 


1050 

e 

70 


1060 

p 

80 


1070 

a 

90 


1080 

i 

90 


1090 

f 

70 


1100 

a 

80 


lUO 

<J 

40 

Greatly disturbed 

1120 

9 

50 

Greatly disturbed 

1130 

(1 

70 


1140 

<J 

SO 

Greatly (Iisturbed 


each control series the animal given ten tiials witli the original 
stimuli, and, except foi the time when he went into the position 
habit, lie maintained an accuracy of ovci 90% Shock was ncvei 
administered during the control sc lies, 

The lesults foi Judge weic positive to the extent indicated m 
Table 5 

As can be seen from the pieced mg tabic, the icsponscs were quite 
varuible. At times the animal would make discriminations with an 
accuracy of 90% m 20 tuals, and then fall to 70% and sumetimca 
less on the next 20 tiials, The experimenter obscived thiougliout 
the couise of this expeiiment that this animal often failed to look 
at the stimuli which con fi on ted him When he did laisc his head 
and look at the stimulus caids the responses, especially towards the 
end of the expeiimcnt, wcie usually conect The shock* failed to 
induce the animal to lespoiid to the stimulus The bcliavioi just 
described may account foi the unusual variability of the lesponscs 
After the 9S0th tiial the contiol combinations were presented 
Table 6 shows the lesults 

The above table shows that the responses duiing the controls were 
of the same vaivable nature as those of the training period proper 
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TABLE 7 

Discrimination or Equilateral Triangles of Decreasing Sizes 
Posihi'e stJinuJiis— tnaDgJc on its base, Negative stimulus— tii angle on its 
ai>c\ Each combination of equal arcin and biightness, 


Trirds 

Size of iiiaii^li's 

Percentage correct 
Jeiry 

in 10 trials 
Rcmai ks 


1100 

9 inches 

90 



1110 

8 inches 

90 



1120 

7 inches 

80 



1130 

6 inches 

90 



1140 

5 inches 

90 



1150 

4 inches 

90 



1160 

3 inches 

90 



1170 

2 inches 

50 

Disturbed 


1180 

3 inches 

90 



1190 

2 inches 

40 

Dls till bed 



It docs seem significantj however, that the animal bioke down com- 
pletely on Combination fj, 

Expeiwient 4 Dncnmiufition of Equdaieud TuangJes of De- 
ci eamig 8\ze This experiment was supplementary' to Expci iment 3 
It involved an attempt to deteimine the size threshold for tlie tii- 
angles The positive stimulus was an equilateral tiiangle, with base 
down, and the negative stimulus was an identical tnangle with apex 
down After retraining the animal from the bieak-down on the 
final control combination of the last exjjcriinent, a combination of 
equilateral tii angles with sides of 8'"^ was presented The tiiangles 
were then deci eased in size, one inch at a time, until the dog could 
no longer discriminate between them. This expenment was earned 
out only with Jeriy, since the previous results with fudge were 
of such an unsatisfactoiv chaiacter as to make finthci woik with 
him inadvisable. 

Table 7 shorn that the dog maintained liis ability to discriminate 
between equilateral triangles, one with base down and the other 
with apex down> until the sides were decreased to 

Summary of Results and Conclusions 

Discrimination between a black and a white stimulus was obtained 
in 60 trials with an accuracy of 100% The same animals discrimi- 
nated between horizontally and Vertically stnpcd patterns, with stripes 
54" wide and 9%^' long, in 180 trials with a final accuiacy of 90- 
95% One dog demonstrated unequivocal evidence of discrimina- 
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tion between equilateral tiianglcb wuli 9'" sides when one tuangle 
was piesciitcd with base down and the other with apex down. A 
giadtial 1 eduction of the size of the equilateral triangles showed that 
this dog could maintain the disci imination until the sides were T 
The second dog demonstrated evidence of a similai discumination 
between cquilatcial tiianglcs of 9"' sides The results fiom the latter 
animal weie of such a vanabic nature that no positive statements can 
be made conccining his peifoimance 

A senes of contiol expeiiments in conjunction with the discrimi- 
nation of the equilateral triangles of 9" sides yielded results which 
showed that the animals could maintain a high degree of accuracy 
in disci imination so long as the base, or two coincis of the base 
line, were picsent The subjects could not discriminate when these 
featuics were missing 

While the above results foice us to conclude that the dog possesses 
the capacity to disci iminate visual patterns, they do not indicate 
whether the response is to the entiie pattern, to foim pet se, oi to 
particulai featuies of the stimuli. Since the lower corners and the 
base of the triangle appealed to be equivalent to the whole triangle, 
it seems likely that the animal lesponds to shape (le, a differential 
retinal distribution of light), rather than to triangularity or the total 
configuration 
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LA DISCRIMINATION VISUELLE DES FORMES CHEZ LE CHIEN 

(Rdsiime) 

Dans un appareil oii I’on a place lea stimuli sur des portea que Ics 
ammaux doivent oiivrir, deux chieiis ont pu cliscrimmcr entrc des stimuli 
noirs et blancs de meme aiiperficic^ des foimes rayees hoiizontalea et vcrti- 
cales, ct des triangles dc la memc auperficie ct dc la meme clart6 lesquels 
different h I’egard de Icurs ^ommcts. Des expciieiiccs dc controle on les 
contours des triangles, lea troia coins des tiiangles, les hgnes des bases, Ics 
deux cotes, ct lea bases et les somiiicts des triangles ont rcmplace les 
premiers triangles n'ont pas influd sur la pi^cision de la reponsc Quand on 
a remplace les triangles seukment pai les sorninets, les animanx n’ont plus 
pu discriniiner. D'aiUres controlcs on Ics cotes des triangles out ete rcdiius 
de neuf a trois ponces n’ont pas influd siii la precision dc In reponse Quand 
les cot^s n’ont 6te qiic de deux ponces la reponse a ct6 seulement cellc sur 
laquclle on pounait compter scion le liasard De nombicux controles ont 
prouvfi claircmeiit qiic Ics animaiix nc disci iminaicnt auciines suggestions 
exterieures Quoiqne lea lesultats nous forcent. a conclure qiic le chcin 
possMe la capacifce de disci iminer des formes visncllcs, ils n’indiqiient pas 
SI la leponse est h la forme cntiere, h la forme per on h des traits 
sp6ciaiix des stimuli Puisqiie les coins infericiirs et la base du triangle 
ont pani equivalents tout le triangle^ il parait que J’anrmal repond a la 
forme (c’est-il-dire, line distribution difl^rentielle de liimi^ie aiir la r6tine) 
plutot qu’a la forme tnangulaiie on a la configuiation totale des stimuli 

Karn et Munm 

DAS UNTERSCHEIDUNGSVERM^iGEN VISUELLER GESTALTEN 
BEI n UNDEN 
(Refcrat) 

In einem Apparat, in dem die Stimuli an Tuien angebracht waien, die 
Yon den l^ieien gco/fnet werden sailtcn, waicn zvyci fliindc inistaiidc, 
zwischen schwaiven und weissen Stimuli des gleichen Flacheninlialtes, 
zwischen horizontalcn nnd veitical gestreiften Gestaltcn, iind zvvischen 
Dreiccken des gleichen Flachcninlialtes und Hclhglccitsweites die in Bezug 
auf die Lage ilircr Apices vcrschieden waren, /u unterscheiden, Kontioll 
Experimente, in denen Uinnsse der Dreiecke, die diel Ecken der Dreiecke, 
die Grnndlinien, die beiden Scitcn und die Basis und die Apices (Spitzen) der 
Diciecke fur die urspiunghchen Dreiecke cingesetzt worden waren, hatten 
keinen Einfluss auf die Gcnaiiigkeit der ReaLtion Wenn nur die Spitzen 
eiiigesetzt waien, konnten die Tieie nicht melu unteischeiclen. Wcitere 
Kontroll Versiiche, in denen die Seiten der Dreiecke von neiin zu drci 
Inches rediiciert waren, hatten keinen Einiluss auf die Genauigkeit der 
Reaktion Als die Seiten 7wei Inches massen, war die Reaktion nicht besser 
als wenn sic zufallig gewesen ware Zalilieiche Vcrsiiclic bewieseu nut 
absoluter Sichcrheit, dass die Tierc kcinerlei aiissenstthende Zeichen iintcr- 
schieden Obwohl die Resultate iins zwingen, den Schluss zu ziclicn, dass 
der Hnnd UnterscKeidiingsvermogen fui viiuelle Gcstalten be^it/t, beweisen 
sie nicht, ob die Reaktion sich auf die gesamte Gestalt bezieht, auf Foim 
an sich, oder auf bestimmte Eigcrischaften der StiimiJi Da die iiiitcren 
Ecken und die Basis dc^i Dieieckes das gmi/cn Dicieck daizii'itellen ‘?chieiicn, 
ist ea wahrschemlich, dass das Tier vielmehi auf Form (d h , einc dif- 
ferenziert rctmale Vertcilung von Licht) rcagieit als auf das Dieieckige 
Oder die gesamte Gestaltuiig der Stimuli Karn und Munn 



A STUDY OF SOME FACTORS INFLUENCING FORM- 
BOARD ACCOMPLISHMENTS OF TWO- AND 
THREE-YEAR-OLD CHILDREN^i 

From the Io<wa Child IF elf are Research StatiQUy State Unwe^sii^ 0/ 


Harold Manville Skkels 


This study aims to investigate experimentally and analytically cei- 
tain factors 1 elated to form-board peiformance of a gioup of two- 
and threc-yeai-old cliildien The majoi factois included wcie (1) 
form clisciimination, (2) variations 111 meaning by a study of accom- 
plishments with two dimensional forms of common animate and in- 
animate objects as compated with geometrical foims, (3) some 
positional elements such as the eftect of location and position of le- 
cesses and blocks ^ (4) number complexity, and (5) comprehension 
of lelationship between blocks and recesses 

With these objectives in mind five senes of experiments weie 
planned, including four senes of form boaids and one of silhouettes 
The fiist seues of form boaids included six boaids of gcometiical 
foims m inci easing complexity, The second seiics included two 
boards with animate and inanimate object forms. The thud senes 
incoipoiated identification of all blocks and icccsses used in the two 
previous seiies, identification being made either by the naming or the 
designation method, The fouith senes used the Goddaid-Seguin 
foim boaul piescntcd m two positions The fifth senes included a 
gioup of 40 silhouettes, including the 18 fornns {geometticab an- 
imate, and inanimate objects) used in the foim-boanl scries and 22 
additional ones These were piescnted in groups of four and were 
identified eithei by naming 01 designating 

Preliminary Experiment 

The Goddatd-Seguin (1) foim boa id was given to 65 cliildrcn be- 
tween two find five years of age in the preliminary cxpciiment In 

^Recommended ftii publication by Geoige P Stoddard, accepted bv Call 
Murchison of the Editorial Board, and received in the Editorial Office, May 
14 -, \m 

This study was directed at the Iowa Child Welfare Reseaicli Station by 
Dr Beth L Wellman 
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piesenting tlie board the position of the board on the tabic bcfoie the 
child was such that the diamond was in the lowci left-hand cornei. 
The blocks were placed to the light oi the board in a single layer of 
landoiTi orcici. The experimcntei sat o 5 rposite the child m a position 
which permitted obscivation ol the child’s activities and the iccord- 
ing of raovements In all cases the child stood while performing the 
cxperunciit. Aftei pieliminarv icmaiks to obtain rappoit the ex- 
perimenter said, "You put the blocks m the holes whcie they belong 
just as quickly as you can," A second and a thud trial was given 
with the following instructions, "Now you put the blocks m the 
holes where they belong again, just as quickly as you can." Inas- 
much as this expel iment aimed at an analysis of the difficulty of the 
various forms, it was thouglit best to avoid the set placement of the 
blocks used by previous experimenters and instead have a single 
layei of landom ordeu Information lecoided included the time foi 
each tiial, number and type of errois, oidei of placement and at- 
tempts at placement foi each block, and any lemaiks of the child 
relative to the test. On the basis of this pieliminary experiment the 
following tentative conclusions weie made: (1) the high percentage 
of enors in the two- and tliiee-yeai age levels would indicate that 
the task was too difficult and that random activity was an impottant 
factor in the petfoimance; (2) the diamond and the lozenge were 
most frequently confused j (3) blocks and lecesses similar m shape 
tended to be confused moie often than those dissimilar; (4) position 
of lecesses in relation to the source of block supply was a factor in- 
fluencing frequency of errors An analysis of percentage of errors in 
vertical rows of recesses showed that tlie fiist row (that next to 
block supply) received 42% of the total errors made, the second row 
received 35%, and the third row (the one most distant from the 
block supply) only 23% of the errors ^ 

Main Experiment 

Five senes of experiments constituted the battery of tests used in 
the main expeiiment These tests were devised on the basis of the 
results of the preliminaiy expeiiment. All of the boards were made 
of kiln-dried birch. Hard wood was used in order to give greater 
accuracy in dimensions and amount of play. The boards were con- 
structed by Ummatmg a 54-mch- thick surface to a j4-mch bottom 

detailed analysis of these data are on file at the Iowa Child Welfare 
Research Station 
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bodul Recess opcnini!:^ extend thiough the thickness ot the sinhice 
hoaid to the bottom boaid 

Geomotiical block sizes -sacic made identical with those ot the same 
foims lb eel in the Goddaid-Sei^uin toun boa id These sr/cs ^^ele 
adopted in oidei that the lesnlts of the authors senes mi^lit be com- 
paied with those of the Goddai t!-Scpiin hoaul One clcnient ol 
change was made, namelv, an incieasc in the amount of cleaiancc 
betAveen the blocks and the leccss edges In tlicsc hoaids ^j^-inch 
plav lathei than 3 / 32 Mnch plav as in the Goddaul-Scguin was used 
111 both the geometiical and the objcct-ioiiii-hoai d sciics. Tlic blocks 
aie ail %-iiich thick, giving a projection of nidi above the siiifate 
ot tlie boaid wdien placed m iccesscs 

Coloi wMS kept constant thiougliout, the boaicls being an antii]ue 




m 




i j r c 

J ‘3 5f ^ 






J78 TouRNAi or (,iNi:iic psychology 

ivoiy iiLitte Miit.iLC ,ini] the blocks rind ic cesses a hiilliant sea i let It 
c\as thought that conLtast lunveeii the. coloi oi the suiface of the 
hoiuds and the toim luiUs mijiht be a finthci aid m disc. urn utatiovi 

Foims used in the sdhouette sctics aie com pai able in si/c to those 
used III the inim-hoaid seiics 

Ceit.iin duisiuns A\eir set in the vanous senes m oulci to a\oul 
latiLniini^ the child It took ten testing: penods h)i each child to 
complete the batten of tests 

Usualh the intcival hen\ ecu the test penods c\as one da^ In 
-nmc instances, because of absences and sickness, tins Mas exceeded by 
a few li.iys 

GroMLnucML Form-13o \rd Siiufs 

Based on pievioiis studies and pieliminaiv cxpcnmcntation dcliiiit^ 
ciitciia Mcic adopted fen the selection of fonns used in tlic j^eomet- 
iical foim-boaid senes d'hcsc cnteiia mcic (1) usa^e of tonns in 
pievious studies, (2) hm ticqiicnc\ of eiiois as t.hoMn in the pie- 
limifiary c.xpcnmcnt, (3) simphcit\ fiom the standpoint of iiiotoi 
toordination icquiied foi placement, (4) lack of {jcomctiical ic 
.seinhlaricc betMccii foims in a j^iven boaid, and (5) constancy of 
ccnfii>;u!atirn of a ^^lvcn foim in all foin po'^itions of tiic boaid 
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With this basis of selection, the ciide was selected as the simplest 
foim and has, theicfoie, been used as the only foiin ni Hoaid lA. 
Similaily, the square form was used m Board 2A. Comparative 
errors made with the square and lectaiigle did not show outstanding 
difteiences ; howevei, on a basis of constancy of configuration the 
squaie was selected On the basis of the iclativc motoi difficulty 
and the numhei of cirois, the cross lathci than the star was selected 
as the thud form% Thiee foims of somewhat similar geonvctvical ap- 
peal ance were consideied in the choice of the fourth form of the 
senes, namely, the lozenge, the diamond, and the tunngle. The 
diamond was eliminated as it was found to he the most difficult of 
the GoddarthSegum boaid On the ba^is of rciativt motor difficulty 
and because it was felt that it was well to have one foim in which 
the configuration was not constant, the lozenge lathei than the tri- 
angle was chosen 

Six boards of inci easing difficulty constituted the gcometiical form- 
board series These mchuled in order (1) Board lA, a board with 
foul ciicular lecesscs; (2) Board 2A, a similai boaid with four 
square accesses, (3) Board 3A, containing two circle and two square 
accesses, (4) Board 4A, the same as 3A except that each element was 
doubled, making foui ciicle and four squaie recesses; (5) Board SA» 
containing four diffeicnt form recesses, including the Maltese crosSi 
lozenge, square, and circle, and (6) Board 6A, identical with 5A 
except that each foim was doubled, making two Maltese-cross, two 
lozenge, two circle, and two square recesses 

PreseniatiQu The farm board was placed on the table adjacent 
to the edge of the table next to the standing child, with the blocks 
at the right of the boaid Instructions were given to the child as 
follows '^You put the blocks in the holes/* At the same time the 
examiner pointed fin>t to the blocks and then to the recesses, No time 
limit was set for the pei formance of the task. The child continued 
until the test was completed or until he left the task, refusing to 
work longer 

Boards lA and 2A were presented first, alternately; that is, to one 
child Board lA was piesented fiist with Boaid 2A following second, 
the next child received Board 2A first, followed by Board lA. 
Boards lA and 2A wcie followed by Board 3A. If one or more 
successes occurred with 3 A, Board 4 A followed. If all four trials on 
Board 3A were failures, Board 4A was omitted on the supposition 
that the same board containing more units would be fully as diffi- 
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cult or more so Boaid 5A followed Board 4A with the previously 
mentioned qualifications. This was followed by Board 6A unless 
four failures occurred 

Board IJ* Board lA was presented with four circle blocks to 
the right of the board The child was limited to two successes or a 
total of four trials If the first and second trials were both successes 
the child was given Board 2 A next* If a failure and a success 
occurred a third trial was given. With success, the boaid was dis- 
continued, with failure, a fouith tjial was added. 

Boafd 2/J, Board 2 A was presented with tlie four square 
blocks at the right of the board Two successes or a maximum of 
foul tiials was allowed* 

Boaid 3A, The position of the boaid on the first trial was 
nlteinatcly’ with the squares in the uppei left and the lowei right 
corners and the upper light and lower left coincis The two circle 
and two sqimie blocks wcic placed at the right of the boards, 
similaily spaced as the recesses except that the circle block and 
square block next to the board were not placed adjacent to their 
recesses, but rathei the square block was adjacent to the circle 
recess. For the second trial the board was tinned through an 
arc of 90 degrees to the right. 

Two successes oi a maximum of foui trials wcie allowed as in 
previous boards If third and fourth trials were given the boaid 
was again turned through an arc of 90 degrees to the right prior to 
each tiial The position of the board was, theiefoie, the same in tlie 
thud trial as in the first tiial, and the same in the fourth trial as in 
the second trial 

Boaid tJ Similaily, Board 4A was presented with four cir- 
cle blocks and four square blocks at the light of the boaid m landom 
order The position of the board was kept constant thioughout the 
senes as the purpose of this boaid was not to study position but rather 
the eftcct of the increase in niimbeis As in the previous tests, two 
successes or four tiials weie given If four failures occuired on 
Board 3 A, Board 4A was not presented 

Boaid 5/1 This board was presented with the foui foim 
blocks at the right of the board No block was placed adjacent to 
Its correct recess, distances between blocks being appioximatcly the 
same as the distances between leccsses. 

Four trials in four positions were given each child irrespective 
of failure or success. The position of the board for the first trial 
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was alternately with the circle m the iippci left corner, next the 
upper right, then lowei light, and lower left Foi example, one 
child would icceivc the hoaid with the circle in the upper left 
comer foi the first tnal, the next child would have tlie boaid witli 
the circle in the upper right corner, and so on For the second 
tiifil and each subsequent tiial the boaid was turned thiough an arc 
of 90 degiecs to the light 

Boafd 6/1 Boaid 6A was piescnted with eight blocks at the 
right of the board, including two ciidc, two squaic, two Maltese 
cross, and two lozenge blocks m landom oidei, with the exception 
that the two blocks adjacent to the board wcie not next to then 
collect lecesscs 

The boaid was placed alternately with the circle iccess in tlie 
uppei left coinei and in the lowci right corner foi the fust trial 
For the second timl the boaid was turned through an arc of 180 
degiccs to the right The fiist and third trial would, tliciefoic, 
have one position and the second and fourth trial the other Two 
successes 01 fou\ trials were required 

Object Form-Board Series 

Two boaids were used m the two-object form-board senes (A and 
B) Boaid 7A with two each of t^vo forms and Board 8A with six 
foi ms weie used in both seiics. The same boards with additional 
blocks weie used in the B senes 

All the foi ms used in these form boards weie arbitiarily selected 
From an adult standpoint foi ms ivcic selected which would be 
familiar to most two- and three-year- old children 

In Boaid 7 A, t\vo dog and two duck foi ms weie used For 
Boaid 8A, six foi ms weie aihitiaiilv selected with the idea of includ- 
ing two inanimate stationary object t-orms, two inanimate movable 
object foi ms, and two animate movable object foi ms The foi ms 
include a cup, house, tiain, cat, hoise, and giil The specific types of 
eacli of these foi ms used were selected on a basis of simplicitv and dis- 
simiLuity of foim and meaning. 

Piesetfiaiiou The general plan of prcseiiution was the same as 
that used with the geometrical form-boaid senes No help was 
given the child in the placement of the object forms, with one ex- 
ception If the child turned a block over iii such a position as to 
make a left-to-nght eiior, the cxaminci took tlie block fiom the 
child saying, **Hcie isi your block** This pioceduic was consistently 
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adlieied to thiougliout the object foim-boRid senes both iii the A 
and B senes 

The Woicester stand aidizntion shows that child ten do not make 
a liglit-to-lrft conection witli asymmetrical blocks before age six 
-wheieas corrections of inveisions aic made at eailici ages (2). 

If the child stood the block up instead of attempting to make 
placements, the cxpei imcnter took this block fiom the child and 
laid it down on the tabic saying, “No, we don’t stand the blocks up 
You put the blocks in the holes ’* 

Senes /L Board 7 A was placed on the table with the upper 
duck and dog forms m regular positions, and the lowei duck and 
dog forms \n invcitcd positions Four blocks, two clog and two 
duck forms, were placed to the light of the board in positions match' 
ing those of the recesses with distances about equally the same, For 
each subsequent trial the board was turned thiough an aic of 90 
degiees to the right and the position of the blocks made to match 
that of the recesses. Four trials wcie given. The position of the 
third trial was that of the first tiial 

Board 8 A was presented first with the recesses in the regular po- 
sition, that is, with the feet of the hoi sc and gill forms next to the 
child The blocks were placed to the right of the boaid in similai 
positions to those of the recesses Two tiials weie given For the 
second trial the foiras were inverted bv turning the board through 
an arc of 180 degiees to the right and adjusting the position of the 
blocks accordingly 

Series B As an added complication of the object form-board 
series it was deemed advisable to present the boards a second time 
with additional blocks fiom which the correct blocks could be se- 
lected. In selecting the additional blocks, the basis was to choose 
blocks similar in meaning but not necessarily similar m form In 
Board 7B the chicken and the bear wete added, making an addi- 
tional animal and an additional fowl In Board 8A additional ob- 

ject forms were matched as follows for the cup, the pitcher, for the 
horse, the cow, for the car, the truck, for the tram, the coach, for 

the house, a different model of a house, and for the giil, a baby. 

Instructions to the child in Series B were changed somewhat due 
to the fact that the child could not place all of the blocks The in- 
structions given for the series weie, "You fill the holes." 

Board 7B was presented as in 7 A except that eight blocks were 
placed at the right of the board. The four correct blocks were 
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placed m similai positions to those of the recesses, with the acldiiional 
blocks adjacent to them. Two tuals weie given For the second 
trial the boaul was tinned thiough an aic ot 90 degiecs to the 
right and blocks placed to match. 

Board 8B included the set up used m Board 8A witli the si?^ ad- 
ditional blocks Positions of correct blocks were matched with 
those of the le cesses In the first tiial blocks and board were pic- 
sented in the regular position and in the second tiial in the inverted 
position. 

IdFNTIPI CATION SeRTES 

The identification senes (Senes 9A) incoipoiatcd no new elements 
but rather made use of all the appaiatus used in the geometrical and 
object foini-boaid senes. It w«as given for llie puiposc of obtaining 
another measuie of form discrimination which might be compared 
with the fmm-board performance Two methods of identification 
vvcie used, one the naming method and the othei the identification 
method. If the child had sufficient linguistic ability and was sufii- 
cieiitlv responsive, the naming method was used ; if not, tlic identifica- 
tion method was substituted 

With the naming method, the units to be named were placed upon 
the table and the examiner asked, ^‘Wliat is tliat^" or “What is 
this?*’ The examinei then lecorded the name given bv the child 
With the identification method, the units were laid upon the table 
and the examiner asked, “Where is the duck?" ai “Show me the 
duck “ If the child failed to comprehend, the question was re- 
pcated. The examiner lecorded the form pointed to, whcthci right 
or wiong 

>\11 pieces in the geometrical and object form seiics weie organ- 
ized into six gioiips to be named or identified Groupings were 
made as follows* (1) blocks for Board 7A, (2) Board 7A, (3) 
blocks foi Boards 5 A and 8 A, (4) Board 5 A, (5) Board 8 A, and 
(6^ additional blocks, 


Silhouette Series 

The objectives of tins series were. (1) to give another measure of 
form discrimination, (2) to consider the effect of position in the 
discrimination of form, and (3) to determine to what extent young 
children could recognize familiar objects with no other dues than 
the form silhouettes. 



384 


JOURNAL OF GENFTIG PSYCHOLOGY 


With these objccliv<!b m mind, 40 silhouettes {scailet on white 
cards) were selected, including the 18 forms used in the geometrical 
and object form series and 22 additional ones 

Selection of the additional 22 foims was piucly arbiti.uy. Forms 
were selected which miglit exemplify objects in the child’s everyday 
cnviionment. Both animate and inanimate objects were used. In 
some cases the same object was presented in diffeient positions to 
determine the relative impoitance of meaning as well as consistency. 
Foi example, the dog was pieseiited both in n standing and in a 
sitting position 

Pi eseuialwn* The silliouettcs were piesented four at a time 
When one set of foui had been designated the caids were lemoved 
and tlie next foui picscnted, and so on thioughout the sciies 

Senes 10/1 This included all of the silhouettes piesented in 
the regulai position, that is, with the feet of the animal forms next 
to the child and the head away 

Senes lOB, The same set of 40 silhouettes was presented as 
before except that each caid was turned through an aic of 180 de- 
grees to the right before being piesented. This caused all forms to 
be in an inverted position 

Series IOC, Again the caids were presented as in Series lOA 
except that each card was tinned thiough an aic of 90 degrees to 
the right, starting with the Sciles lOA position. 

Goddard Seguin Form-Board Series 

The Goddaid-Segum form board was presented in the main ex- 
periment in order to make a relative compaiison of the thice form- 
boaid senes. 

Piesentatiou Two tiials were given The position of the 
board m the first tnal was alternately with the diamond lecess in 
the lowei left and the upper right-hand corner These positions 
were alternated with the child len Foi the second trial in cithci case 
the board was turned through an arc of 180 degrees to the nglU 
In both trials the blocks weie plnccd to the right of the board in a 
single lavei of random ordei. Instructions were the same as those 
used in the geometrical form seiics 

Subjects 

A total of 174 children ranging in age from two to six ycats were 
used in this study Of this number, 80 children were tested m the 
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prcUmin^ity expciiracntation with the Goddarcl-Scf^uin form board 
Five children, two and thiee yeais of age, were used in the pre- 
liminaiy expei imentatioii with the mam senes of tests. Tho 
remaining 89 children were iibccl in the legulai senes of the study 
One gioup, 45 chidien, was enrolled in the preschool laboratories of 
the Iowa Child Welfare Research Station, anothei gioup, 11 chil- 
dren, was secured from private homes m a small Iowa town, the 
thud gioup, 31 children, was m icsidcncc at the Iowa Soldiers’ 
Oipii.ins’ Home at Davcnpoit, Iowa 

Of the 89 childicn given the main expeiimcut 29 ranged in 
chionological age latliei evenly fiom one year six months to two 
yeais six months, and 26 from two years six months to thicc ycais 
six months When the 89 child len wcic giouped in mcntal-agc 
levels (on the basis of the Staiifoid-Binet oi Kiihlmarm-Binet) there 
weie 21 at the two-yeai level, 29 at the tliiec-vcar level, 23 at the 
foui-year leveU 9 at the five-yeai level, and 4 at the six- year level 
No mental test was available on tluce child len Foity-six child icn 
w’’eie above average, 11 average, and 29 below average. Of the 29 
below average, 6 were latcd as borderline and 10 definitely feeble- 
minded. No attempt was made to secure a normally distuhutcd 
group on the basis of intelligence Ratliei it was dcsiicd to study 
responses fiom samplings at diltcrcnt levels of mentality 

Results 

The two- and three-veai-old children showed gieat inteiest in the 
test senes, paiticuUrly m the form boauk The four-veai-old club 
dien showed a lack of interest m some of the simplei hoards wdVich 
were obviously no problem to them Interest usually held througli- 
out the seiies oi until the boards became so difficult that tlicie were 
continued failuies. 

Geometrical Form-Board Series 

The mean and standard deviation of time and errors by mciiLil 
and chionological age gioups aic given in Tables 1 and 2 In 
companng the numbers and percentage of successes on the geometric 
form-board sei les difficulty gradations are shown m the two-year-old 
group (Table 3). The highest percentage of successes occurred 
with Boaid lA, tile foui-ciicle board. A drop of 8 5% (from 86% 
to 77 5%) resulted with the presentation of Board 2A with foui 
square forms Wheicas 77% were able to complete the boards 



TABLE 1 

Meaws aku Standaiuj Deviations of Time in Seconds by Triads for 
Oeometrical. Form-Board Series 1A to 6A for the Chronological 
and Mental Ages, Two, Three, and Four Years 
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TABLE 2 

Means and Standard Ueviahons of LxROits by TkiALs for the Geometrical Form-Board Series 1A to 6 A for the Chronological 

Mental Ages, Two, Three, xsn Four Years 
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having both foims separately, only 69% were able to complete Board 
3 A, incoi pointing the two forms in one board 

A sti iking drop occurred between Board 3A and Board 4A In 
Board 3A there are two circle and two square foims In Board 4A 
the only change was doubling the foims On Board 3A 69% of 
the two-year-old children succeeded and on Board 4A only 43%, 
making a drop of 26%* 

With the addition of two different foims on Boaicl 5A a fourth 
drop took place Of the two-year-old childien 41% succeeded on 
Boaid 5A as against 69% on Board 3A 

In Board 6A, which is similar to Board 5A except that here 
again each unit has been doubled, another striking diop apparent 
Whereas 41% completed Board SA only 25% completed Board 6A, 
making a drop of 16%» 

Howcvei, the three-vear-old performance shows diffcicnt results 
All succeeded on Boards lA and 2A, On both Board 3A and Board 
4A, 92% succeeded (shownng no drop where units were doubled). 
Similarly, there was no drop from Board 5 A to Board 6A. Results 
for the foui-year level substantiate those for the three-year level. 

Sirmlar comparisons fox mentaUage gioups aic also given m 
Table 3 The results show similar differences only in a moie marked 
degree In the two-year-old group there were 18% and moic 
successes on circles and squares piescnted separately than when pre- 
sented together in Board 3 A. Doubling the units on Board 4A 
brought about an even greatei drop for the mental age group (from 
72% to 32%) A similar drop also took place between Board SA 
and Boaid 6A 

At the three-year level negligible drops occurred wlicn tlie units 
were doubled The foui -year-old children were 100% successful 
throughout the senes 

Percentile tables in decile units were worked out foi both mental 
and chronological age groups m terms of successful trial time aver- 
ages, errois, incompletes, and failures® 

Correlations for the boards of the geometrical and object form 
series with mental and chionological age are given in Table 4 Ttic 
correlation of chionological age with mental age for the entire group 
was 692ib 045 Correlations on total errors of successes me liiglier 
with mental age than with chronological age. 


^These data are on file at the Iowa Child Welfare Reacarch Station 
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1 he coiielations of tune "with total cltois range fioin 556it 
059 on Boaid 3A to 905 i 038 on I^oaid 81^ In gcneralj cliil- 
dren taking longei peilods of tunc aUo make gi cater numbers of 
eirOis 

Reliabilities in teims of the couelatmn of Tnal A (luat success) 
with Tiled B (second success) aic higher foi both time and total 
eiiois in boards wheie units have been doubled 

Object Form-Bo vud Seribs 

Vciy few two-jeai-old childien were able to succeed with the ob- 
ject foim boaids One cause foi this was the fact that the blocks 
weie asvmmctiical and could be placed m only one position Only 
three two-year-old childien succeeded on two out of foui tiials on 
Boaid 7 A These successes occuued on tnals in which the icccsses 
weie in legnlai and invcited positions Fai lines ensued with the 
forms sidewise (Table 3) 

A similar type of pci foi man ce occuued with the tlircc-yeai-old 
group on Bo aid 7A Fewer childien weie successful on the in- 
verted position (second tual) than on the regulai position (fust 
trial) The foui-veai-old children showed a similai diop for the 
second triah Moie childien succeeded on the fourth trial than on 
the second tual 

Incieases m mean time foi successes at the thiee- anil four-ycai 
age levels aie shown fiom the fiist tual and the second trul in Boaul 
7 A Simllai incieases aie shown in the mental-age gioup of thicc- 
ycai-old children, Howevei, the standaid deviations wcie so high 
that the mean diffei cnees aie probably not significant 

A compauson of enors showed an inciease in numhci of cirois 
foi the second and fouith tiials in Boaic! 7 A as agaiiist the first and 
third trials foi the three-year mental- and chionologicaUage groups 
Boaid 8A shows a diop in pciccntagc of two-year-old childien 
completing as compared with Board 7 A The tluee-ycav-old giovip 
also showed a diop m percentage of successes between the icgular po- 
sition (first trial) and the invcitcd position (second trial). Similar 
lesults aie shown m Table 3 for mental-age groups 

On Boaid 8A an incicase of time occuircd between the first and 
second tiials foi both three- and four-veai-old children m both the 
chronological- and mental-age groups 

While time for both duo no logical- and mental-age gioups for 
thi ee-veai-old children increased fiom the first to the second trial 
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on BoRid SA, form errors (attempting to place a block m unlike 
form recesses) decreased 

The first trial of Scries B of the object form boaids shows a 
maifeed increase in time and errojs due to tJie addition of extra 
blocks. 

Identification Series 

Of 15 two-year-old children who weie piesentcd the identification 
senes only 9 were able to identify eithei by pointing or naming Of 
the 9 only 4 named correctly foim units for Board 7A and 6 named 
correctly four oi more forms in Board 8A 

Nine three- ycai -old childieii out of 18 named four or more foims 
m Board 8A. Eight of these named the fornib in Board 7 A 

Ten four-year-old -children out of 18 named four or more fomis in 
Board 8 A and 8 named all four form representations m Board 7A 

The cup foim was missed consistently by most children in both 
the identification and silhouette senes. It apparently was not a good 
representation. 

None of the children at any age level could identify correctly all 
form units of the geometrical form-board senes A few of the 
older childien named the ciicle and the square, 

Silhouette Series 

Only 9 two-year-old child len out of 15 piesentcd the scries were 
able to indicate silhouette foims either by naming oi identification 
It appears from the results that some foims were disci imina ted 
and named couectly by a laigc percentage of the cluldien. Ceitain 
forms tended to be named consistently whcieas others did not There 
is, howevei, a positive relationship between high consistency pei- 
centages and high percentages for coircct naming Percentages tend 
to run higher when Series IOC (sidewise position) is omitted 

Summary and Conclusions 

It was the purpose of this study to investigate experimentally cer- 
tain factors related to form-board performances of a group of two- 
and thrce-vear-old children. Major factors considered include, 
(^r) form discrimmation, (i) variations in meaning, (c) positional 
elements, (d) number complexity, and (e) comprehension of rela- 
tionships 

Five series of experiments were used, including four senes of 
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form boaicls and one of silhouettes Form-board senes include six 
geometrical form boards of increasing difficulty, two object form 
boards, and an identification test on all form boards. T!ie silliouette 
senes includes 40 silhouette foims presented four at a time in each 
of three positions, regular, mveited, nnd sidewise. In form-board 
senes increased complexity was made by addition of new forms and 
increasing numbers of similar foims. 

Eighty-nme children ranging m age from two to six years have 
been used in the mam study Of this number 29 langcd in age 
rather evenly fiom one year six months to two years six months, 
and 26 from two ycais six months to tliicc years six months 

The most significant lesults aie summaiizcd as follows 

1 With two-year-old child len theie was a decrease in the num- 
ber of successes ui both instances wheie foim units weic doubled, 
whereas no dccicasc occurred rvith the threc-ycai-old child icn. 

2. The senes of geometxical foim boards used in the present 
study show applicable giadations foi two- and three-year- old 
child len 

3 The two-year-old child len fiequently identified objects, both 
in recess and block forms, whil-e failing to sec the relationship be- 
tween block .ind hole. 

4 At the two-yeai age level foim boards are not valid measures 
of form disenmmation This is shown by the high frequency of 
form errors following an unsuccessful attempt to place the block m 
Its proper lecess 

5 Child len of all ages can place geometrical forms without be- 
ing able to identify them by name, 

6 More persistence was evidenced in tlie face of failure witli tlie 
object form boards than with geometrical form boaids. 

7 The object foim boards are too difficult for two-year-old chil- 
dren but are suitable performance tests for three-vear-old childicn. 

8. Reliabilitv was higher when form units were doubled both for 
time and errors 

9. Both geometrical and object form boards correlate higher with 
mental age than with clnonological age Mental-age correlations 
with time range from -352± 101 in Board 8A to -.619 ±.057 m 
Board 4A; with errors from -361± 075 in Board 3A to - 684± 
065 in Board 7Ai 

10. The sidewise position of elements on Board 7 A was more 
difficult than the inverted and regular positions 
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11 Inveision of position on Board 8A tended to cause Luore 
mechanical criors with thice-yeai^old clulclreii but not an mciease 
of foim eiiois, 

12 Changes in position on geotnetiical foim boards made little 
difteiencc on test results at any age level. 

13. The Goddaid-Scgurn form boaid rs too diflficult for two-veai- 
old children but is applicable at the three- and four -year age levels 
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UNE LTUDE DE QUELQUES FACTEURS QUI INFLUENCENT LES 
ACCOMPLISSEMENTb DES ENFANTS AGES DE DEUX 
ET DE TROIS ANS AVEC LE FORM BOARD 
(Resume) 

Le but de cettc etude, c‘cst d’ctudici 0^1161 imeiUalcmcnt ct analyticiuement 
la relation entre la discrimination dca formes, la variation de signihcatioii, 
leg ^Uinents de position, la complexity deg noinbics, et la compichension des 
leJatJons, et Ics accompJissemcnts d’lin groiipe d'enfants ages de deux ct de 
tiois ans avec le Foxin Board (Tableau de Formes) 

On s’eat servi de deux series de Form Boards variant en difficult^, unc 
sene dc silhouettes, et le Form Board Goddard-Segiiin La premidie sene 
dc Form Boards sc compose de six tableaux de formes gcomytnques La 
seconde sene inclut quatre tableaux de forincs-ohjccts animyes ct rnanimees 
Les silhouettes incluent les dix-lruit formes employees dans les Form Boards 
et vingt-deux autre s 

On a employe dans cettc 6tude cinquante-cinq enfants variant en age d'un 
an six iirois i trois ans six mors, evec en outre un gioupe de vmgt enfants 
de quatre ans 

Lea resiiltats indiqueirt que les Form Boards ne sont paa dc justes mesiires 
de la discnmmatioii des formes au niveau d'age de deux ans Chez les 
enfants de deux ans, le nombre dea rcu^aitea cst devenu plus petit quand 
on a double lea unites de foimes geometnques, tandig que ceci n’anive pns 
chez les enfants de trois ans Les enfants peuvent placer des foimes 
geometrrqiies sans aavorr les nommer, tandis quails peuvent nommer les 
fo] mes-objets sans Jes placer. Les tnbJcaiix dc formes-objets employes ont 
yte trop drfHciles poui les eiifaiitg cle deux ans mais ont 6(6 de bons tests 
d’ex6cution pour les enfants de trois ana, Les positions obliques des 
elements ont et6 plus difHcilcs que les positrons i I’cnvers on lea positions 
ordinaires 


Skceis 
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EINE UNTERSUCHUNG EINIGER DER FAKTOREN DIE AUF DIE 
LEISTUNGEN VON ZWEI- UND DREI-JAHRALTEN KINDERN 
AN FORMBRETTERN (FORM BOARDS) EINWIRKEN 
(Rcfcrat) 

Dei Zweck diesei Stiidie war, die Be7iehim? dcr FormeniiiitersclicldunE 
(form dismminatmn), der Bedeutungsvcrschcidenlicit (vaiiation in men 
mg), der Lage, der nmnerjschen Verwickluog, und dea Verstaadimses I r 
Ziisammenliangen zij den Formb.ettlekungen emer Gnippe von m.L 
dm-Jahi-alten Kindein evpeiimentel! mid anniytiach 7u imiersiichcn 

von graduiiter Schwicngkit, cine 
illioimttensei e und das Formbictt von Goddard-begn.n Die ersic Form 
rettserie besteht a,js sex Brettern m.t geomctrischcn Formen Dm rwcuc 
Sene enthalt viei Brcttcr mit den Foimen von liclebtcn und iiiilicleliUn 
Gegenstanden Die Silhonetten bestanden aiis dn achzehn Formen, die ,n 
den Forinbuttein gebrancht wiiiden, und ausscidcm iioch ^wci-uiuI-Avan/n; 
r 01 men ^ 

Ala Veisuclispc.i.onen dienten 5S Kindci im Alter von UA Ins 3I4 lahicn 
und einc Erganrungsgiiiiipc bestchend aus 20 vicrjahtigcn Kindcni 
]Jie Befiinde wcisen daiaiif bin, dass Poiinbrelter nicht giilligc Masssta 
ben del Formcniinteischeidung aiif dcin Niveau des 7 wci-jaluiBoii Kindes 
daistellen Bei mciiahiigen Kindern 7clgte sich elne Vermindciung der 
Zahl der guten Erfolgc wenn die geometrisclicn Formeinheiteii verdoppcit 
wurden, wiihiend sich bet diei-Jahr-altcn Kindern kelne VerniinderiinE 
zeigte Kinder sind im Standc, geoinetrische Formen richtig unterzubnngcn 
(place) oline sie bei Namen nennen 7ii konnen, tmd anderseits werden 
Formgegonstande manchmal richtig genannt und doch nicht iintergcliracht 
Die Forinbretter die unbclebte Gegenstande enthiclten fielen den zwei- 
jnhiigcn Kindein 7u schiver, cigneten sich ober nis Leistungsprufungen 
(performance test) fur die drci-jahrigen Kinder Scitllche Lagen (sidewise 
positions) der Bestandteile waren schwiengcr als umgckehrte oder 
gcwohniiche Lagen 
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, THE NON-RANDOM CHARACTER OF INITIAL 
MAZE BEHAVIOR^^ 

Fiotii the PsYc/iologiceil Laboialoty of the Vniversily of Virginia 


Wayne Denn[s and R. H* Henneman 


Maze learning by rats is usually defined as impiovcment over 
the initial behavior m the maze. While many studies have been 
made of the factois aftectiiig maze learning, theie has been very 
little inteiest in the initial behavior fiom which Icfiinmg begins 

Hjstorical 

By way of historical intioduction we shall review two theories of 
initial behavior m the maze These theories aic not essentially in- 
compatible with each other. One holds tliat the rat on. its fiist run 
in the maze makes all, or neaily all, possible eitors Woodworth, 
foi instance, says. ‘^The rat placed in a maze explores He sniffs 
about, goes back and forth, entcis cveiy passage, and actually coveis 
every square inch of the maze at least once’^ (11, p. 132) Whether 
tins thorough cxploiation results from landom or from non-iandom 
activity, the author docs not say The same type of description 
occurs in the first paper on the white lat in the maze Small says* 
*'In the flist trial the lats invariably travcised piactically all the 
galleries (5, p, 233) However, the detailed iccoid of one 

first lun, the only recoid of a complete fiist run presented by Small, 
shows that the rat failed to enter two of the seven blind alleys. 

Few expel imenteis have been mteicstcd in noting whether the 
rat on its fust run docs or does not enter blind alleys excessively, 
but, by examining published delta we find that the statement that 
every square inch of the maze is coveied is inaccuiate In Peter- 
son’s presentation (3) of his data on Icainmg in 24 white rats the 
errors of the first two runs aie grouped together, but the 24 rats 
made only 14 eirors in CuPde-sac 7 during these two tiials, which 
means that at least 10 rats, and very probably more tlian 10, never 
entered this cul-de-sac on the first trial Stone (6) picscnts a graph 
which shows that the average number of errors in the forward 

•Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, May 27, 1931 
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diiection on the first run in a Can maze of 10 blinds was only 1 8, 
or less than one-fifth of the minimum number of ojiportnnities to 
enter blind alleys, Stone and Weaver (8) show, rcgaidine; the 12- 
unit multiple-T maze described by Stone and Njwandcr (7), tJ)at 
for three blinds the aveiage number of errois per lat in Trials 1 to 
5, inclusive, is less tlinn one, whicli means that some animals faded 
to enter each of these blinds not only during the first run but during 
the first 5 runs Dashiell’s (1) study of the first run also icveals 
that not all blinds weie enteied* The data of Waidcn and Cum- 
mings (9) show that in their maze neaily cveiy alley was omitted 
by one oi more rats on the first trial We have not tried to find 
additional evidence in the litciaturc 

A second hypothesis concerning initial behavior is that it followts 
the laws of chance, in short, that when presented with alteinatlvcs, 
tlie rat selects them equally This was proposed bv Watson (10), 
Peteison (4) has shown mathematically that activity of this kind 
will finally take an animal thiough the maze and will account foi 
the pieponcleiance of eirors in the fiist pait of the maze Dashiell 

(1) found that the chance choices occurred m some maze alternatives 
but not in others, but he did not separate the first picscnlation of 
an alternative fiom othei presentations within the first run, and his 
peicentages are not veiy reliable on account of small numbeis. 
Stoners graph (6) showing that only onc-fifth of tlie blinds were 
entered m a forwaid direction has been cited, the chance propoition 
here would be oncdialf Peterson (3), dealing only witli bcJiavioi 
upon emergence from a blind alley, found that rats during the first 
two trials returned about 40% of the time and went foiwaid 60% 
of the time He is of the opinion that on the first occasion the 
50-50 ratio would have held. 

Experimental Section 

Apparatus, Subjects, and Ptocednre In this experiment a block 
elevated maze devised by the senior author and described elsewhere 

(2) was used. It consisted of an elevated pathway foimed bv setting 
wooden blocks on a level floor. The blocks were wide, 12 
high, and 24^^ long The pattern used is shown in Figure 1 It is 
a multiple-T zigzag pattern, requiring a simple right-left alternation 
of direction, with 13 units of true pathway and 12 units which weie 
blind alleys, In Figure 1 the true patliwav units are numbered 
and the blinds are lettered. The blocks were new and the maze 
was unused at the beginning of the experiment. 
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Fifty-nine noimal iintiaincd wliite lats, about 3 months of age, 
were used in the cxpciiraent Ten of the lats weic given foot] m 
the food box for two days prioi to their first lun The rcmauiuig 
+9 wcic given no preliminary feeding but wete dcpiivcd of food for 
24 houis piloi to their fiist run in order to make them more active. 
Since there weie no icliable differences m the behavior of the two 
groups, tlieii results will be presented together. 

Each rat was given an opportunity to explore the maze, and one 
or both of tire experimenters observed the behavior from behind the 
screen indicated in the drawing, The rat was put down on Block 1. 
Any rat which i cached the food box was removed as soon as it ar- 
rived there. As some rats require an exorbitant amount of time to 
complete a run, a time limit for exploration had to be fixed The 
rule adopted was as follows Each rat was left on the maze at least 



FIGURE 1 
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3 minutes unless the food hox ^vas reached m less than that time, 
and It was lemoved wlien> after 3 minutes time, it became inactive, 
No rat remained on the maze moie than 11 minutes 

A pan filled with a diy mixture of graham flour and powdered 
milk was present in the food box at all times. We mention this 
only for the sake of completeness, for it is doubtful that the pan had 
any influence upon the rats. 

Results Twenty-one lats leached the food box, 18 explored be- 
yond Block 4 but did not reach the end of the maze, 15 went beyond 
the first unit of the tiue pathway but did not go beyond Block 4, 
and 5 lats did not leave Block 1. These groups of lats will be 
treated separately in the order in which they arc listed above Thai 
these groups exhibited a real diffeiencc in bchavioi and not mcrelv 
a difference in tlic amount of time during which tlicy were allowed 
to explore is shown by the fact that the (list group, consisting of the 
rats which went the entiie length of the maze, spent the least time 
on the maze The aveiagc time spent on the maze bv these rats was 
only 3 minutes The second gioup aveiaged 6 3, which is the high- 
est group aveiage, the thud group aveiaged 3 5 minutes, and the 
completely inactive group aveiaged 5 minutes 

The outstanding chai acteristic of the first group was the decidedly 
non-random charactei of their initial behavior in the maze Two of 
them went from entrance to food platfoim without enteung a single 
bhud alley ot lettacing a single nuit of the true pathiuay. By chance 
one would expect one lat in about tiopuiy-five million to peifonn 
this feat Behavioi was lecordeJ in terms of the blocks which were 
entered and a block was considered to have been entcied when both 
foie feet of the rat were upon it In leaving Unit 1, the chance of 
entering the true pathway is Fiom Block 2 tliiough Block 12, 
there aie four xvays of leaving such unit of the true pathway (for- 
ward into the next tiue pathway unit, forward into a blind, back- 
ward into the pievious true pathway unit, and backwaid into a 
blind) so that the chance of going foiward correctly fiom any block 
is On Unit 13 the cliances of taking the true pathway forward 
IS 1/3. The expectancy of any rat of going coriectlv through all 
13 blocks IS the product of the fractions or 1 in 25,165,824 (Neither 
of these two lats had been given preliminary feeding,) 

It may be argued that we should not allow equal piobabiLitics of 
going forwaid and rctuining because the rat does not actually re- 
turn from half of the blocks But that is simply stating the facts 
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and refusing to compute thcii chance expectancy For the rat is 
free> as fai as the external situation is concerned, to take any one of 
the possibilities that we have mentioned as offcied by the blocks. 
If the rat does not select the possibilities with equal frequency. It is 
not behaving m a random fashion. It may be of interest to add that, 
if the rat were somehow pi evented from returning, the chance of 
avoiding all blind alleys would still be only one in 4096. 

The lecoid of this first group as a whole was only slightlj less 
remarkable than that of the two lats just discussed Two lats made 
only one-third of them. 

However^ we aic chiefly inteiestcd not in the total errois but in 
only one eiror each, two more made only two each; a total of 11 
rats each made no more than 4 entrances into culs-dc-sac The 
greatest numhei of total entrances into blind alleys was 10, while 
the aveiage number was 4,5. In other words, not a single rat en- 
teied all culs-dc-sac on the first lun, and the avciage rat entered 
the direction taken by the lat m leaving each unit of the maze fot 
the first time. We shall not study the direction taken by the rat 
when leaving a block for the second time because we wisli to confine 
ourselves to initial behavioi. As a matter of fact, the number of 
blocks fiom which the rats progressed a second time during the first 
trial aie too few for statistical analysis. 

Let us considei first the direction taken m leaving each unit of 
the true pathway foi the first time Since 21 lats progressed thiough 
each of the 13 true-pathway units, there were a total of 273 pieces 
of behavior exhibited on units of the hue pathway which the rats 
had not previously enteied. From each unit the rats could either 
return toward the starting alley or go foiwarcl (Block 1 is an ex- 
ception to this, as the rats could go only forward from it) ; in fact 
the rats went forward 260 times and ictuincd only 13 times. In 
going forward or backward from a t rue-path way unit the rats had 
to take eithei a true pathway unit or a blind-alley unit In going 
forward the truc-pathway units were taken in 196 cases in compaii- 
son with 64 cases of selection of blinds. In icturning, 5 chose the 
true padiway and 8 chose blinds. With the exception of the last 
figuies cited, behavior was reliably difteient from chance expectation 
in all cases. It is obvious tliat the 21 rats which reached the food 
box went forward and avoided errors in previously iintravelcd sec- 
tions of the maze in a manner that cannot be attributed to chance. 

Behavior on emerging from first entrances into a blind alley may 
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be analyzed m the same way. Theie wcic 88 sut-h entrances In 
66 cases the rats in cmeiging from tlie cul-de-sac went foiwaid, iti 
22 they returned tOAvaid the entrance 

The 18 lats whose exploration extended beyond the fourth unit 
of the tiue pathway but which did not leadi the food box also avoided 
errois and returns in a non-iandom fashion, but not as decidedly as 
the gioup just desciibed. No lat of this gtoup went to the f.irtlicst 
point which it i cached wthovit ciioi and without rctiacing. Al- 
though tlie average unit of tiue pathway i cached by this group was 
only Unit 6, or the mid-point of the maze, the average number of 
ertois was 6,4 m contrast to 4 5 for the group which txploicd the 
entire maze 

The choices following initial entrance into tiuc pathway units 
were 107 m number Ninety of these were in a forward direction, 
17 were returns Of the foiward choices, 54 weic into tiuc path- 
way units and 36 into blinds Of the returns, 13 weic into blinds 
and only 4 were into tiuc-pathwav units* 

Of choices upon emerging fiom initial entrances into blinds, which 
were 74 in number, 45 were forward, 29 w'-ere backwaid in dlicc- 
tion 

The third group of rats, consisting of those animals whicli moved 
from Block 1 but which did not pass beyond Block 4, made choices 
from only 30 new units of true pathway Of these, 26 wcic for- 
ward choices, 4 were backward. Sixteen of the former and all of 
the latter weie into blinds. Of 22 first emergences from blinds, 9 
were forwaid movements and 13 were backward in direction 
The group which did not explore at all obviously does not concern 
us here 

The fact piesentcd above may be summarized as follows: In 410 
initial choices from tiue pathway units, made by 54 rats (5 rats 
were inactive), the forwaid direction was taken m 376 cases, the 
backward direction in only 34 In going foiwaid, the lats cliose 
the tiue pathway in 260 cases, the blinds in 1 16 c.iscs In leturning, 
the tiue pathway was chosen onlv 9 times, the blinds 25 times, In 
othei woids, from true pathway units first cntcicd the rats went 
forward m over 90% of the cases In going forward, the true 
pathway was selected appioximately 70% of the time, while in re- 
turning It was selected onlv 25% of the time With the exception 
of the last one quoted, these percentages are highly reliable and 
differ leliablv from chance expectations. In 184 initial emergences 
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from blinds, a forward direction was taken in 120 cases and a back- 
ward direction in 64, These numbeis, too, aie reliably different 
from chance 

In the foregoing data there is some indication that the more active 
rats were the more non-iandom oi directed in thcii behavior. For 
instance, the true-pathway selections among tlic initial foiwaid move- 
ments were 75%, 60%, and 37% of the total choices in the first, 
second, and third groups icspcctiveiy. Howcvci, these peiccntages 
may differ only because the groups exploied different sections of the 
maze The rats of Group I chose the true patliwav only 65% of 
the time in going foiward from Blocks 1-7 but chose it 79% of the 
time in leaving Blocks 8-13 in a forward diioction. The 65% record 
IS not far diffeient fiom the 60% record of the second gioup, which, 
on the average, leachcd Block 6 The 37% record of the thiid 
group rests upon inadequate numbeis. Without presenting in detail 
other such compaiisons, we may sav that theic not conclusive evi- 
dence of group differences, but that the groups are too small for 
adequate conclusions. While we have felt it necessary for the sake 
of completeness to picsent the data for each gioup sepaiatcly, the 
agreement among the groups is more striking tlian the disagreement 

Discussion 

In this study we have presented evidence, corroborative of that 
cited in the histoiical section, that not all paits of a maze need be 
coveied by the rat on its first run, In addition, we have shown that 
in the present maze situation rats do not behave in a random man- 
ner during the first lun. Eriois and retraces occuiied much less 
often than we should expect on a chance basis. Not least important 
is the finding that it is possible foi a rat to run a maze perfectly 
'when placed upon it for the fiist time. Neveithcless, we wish to 
state explicitly that we do not hold that non-iandoin behavior or 
initial perfect runs can occur in all mazes, 

We are not able at this time to explain the behavioi which we 
have found A diiectional stimulus in line with the geneial direction 
of the tiuc pathway may have kept the fats in the coiicct direction; 
the visual appearance of the blind alleys may have inhibited errois, 
or the rats may have quickly learned the iiglit-lcft movement of the 
maze pattern from the fiist few errois and successes. Which one of 
these conditions or of other conditions hcie unmentioned actually 
Contrdlled the rats^ beliavior our present data cannot tell. We should 
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point out, however, that ovu expeiimental con ditians were in no way 
exceptional, and that as fai as we know, it is quite possible foi non- 
random behaviQi to occui in ma^es othci than the one heie used 
Ihc fact that non-random behavioi does occui in mazes has, it 
seems to us, definite implications In the hist place, it indicates that 
learning data, which are impiovement data, may give a vciy incom- 
plete account of tlie masteiy of a maze It is democistiatcd that 
some masteiy, even complete mastciy, may be present in the first run. 
In order to sliow the complete coiiise of adjustment, should not the 
numbei of ciiors to be expected by chance be fiist presented on the 
graph, with the learning cuivc following this^ 

In the second place, it indicates that theoiies of maze mastciy must 
(leal not only with the elimination of eriois which have been made 
by the animal but also with the total avoidance of some eiiois Wc 
liave shown that many enois aic avoided on the fiist inn The 
total learning iccoids of ten rats, not picsentcd here, sll0^v that 
piactically every lat masters the maze without evei having ciiteied 
several of the cii Is- de-sac The tiaditional pioblcm of maze learning 
has been the explanation of tlic elimination of eriors This experi- 
ment raises a new question tlie explanation of the avoidance of 
eri ois, 

SUMMARV 

Fifty-nme white rats weie allowed the fieedom of a simple-alter- 
nation multtple-T elevated maze foi a lestrictcd pciiod of time The 
lats were untrained and no preliminary feeding was given the major- 
ity of the rats Two of the lats went fiom the cntiaiicc to tlic exit 
of the maze without eiioi and without retiacing All of the lats 
which exploied behaved in a non-iandom fashion, in that they re- 
traced and made eirois much less often than one would expect by 
chance The data show clearly that initial maze behavioi need not 
be random and that it is not always chaiactenzcd by excess move- 
ments as is implied in many desciiptions ot initial maze behavioi It 
is pointed out {a) that maze studies tend to neglect the initial ad- 
justment as a factoi in maze niasteij'', and (^) that tlic avoidance 
of eriois, as well as the elimination of eriors, demands an explana- 
tion, 
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LJh PKEMJEK COMPORTEMENT DANS LE LABYRfNTPIE EST-fl ACf 

IIASARD f 
(Resume) 

On a peimls a 59 rats blancs d’entrer dans un labynnthe elev6 multiple-T 
k alternation simple pendant un temps limite. Lcs rats n’ont pas ete en- 
tralnfis et la plupart n’en ont pas re^u de nournture preliminaire Deux 
des rats sont alJ^s depius I'entr^c jusqiiL^ la sortie due Jabyrmthe sans 
erreur et snns retracement, Tous lcs rata qvu sont cntr6s se sont comportda 
d’une fagoh non nu hasard, parce qu’ils ont retrace et ont fait dcs erreiira 
beaucoup moms sonvent que ce qui arnvait au hasard Les donees mon- 
trent chiiremetit qiihl n’est pns n^cessaire que le premier cornportement dens 
le labyrinthc soit au hasard et qu'il n’a pas toujours des mouvementg non 
n^cessaires, comme beaucoup des descriptions du premier comportement 
dans labynnthe auggerent. On montre (1) que les 6tudes du labynnthe ten- 
dent h. ncgliger Fajustement initial comme factcur dans Fapprentisaage du 
labynnthe, et (2) que Faction d*6viter les erreurs aussi bien que l'6limination 
deg erreurg exige une explication, 
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DIE NICIIT-ZUFADLIGE ART DER ANFANGLICHEN TATlGKElT 
IN EINRM LABYRINTH 
(Rtfcrat) 

Es Tvurde 59 VPeisaen Ratten erlaubt, akh TPahrend einer beslimtBter 
kui^en Zeit in einem cmfachen altermerenden erliohtcn miiltiplen T-Laby- 
nnth (simple alternation rau!hple-T elevated maze) frcx zu bewegcn Dic 
Ratten waren niclit drcaaiert worden iind wurden nicht vorgaiigig gcfuttert 
Z'wei dcr Rntten Uefen vom Elngang direkfc zum Ausgang des Labyiinthc^, 
ohne In turn iind ohne Wiederbetretwng ihres Pfades^ Allc Ratten die 
aiiskundschafteten (evplored) erwicsen einc nicht-7ufnlligc Tatiglceit inso- 
fein sie vicl scltenei Irrtnmcr machten als man dem ZufaU nacU erwarten 
vvurde Di« Befundc weiscn dentUcli dacauf Kin, dass anfangllclic Laby- 
rintlitntigkcit nicht zufaliig zu sein brmicht, unci dass sic nicht iinmcr 
(hirch ubeimassige Bewegungen gekcnn/eichnet -Nvitd, wic an viclcn Schil- 
dernngen dcr nnfanglichen Labyrinthtatigeit angcdeiUet ^\ird Es wird 
darauf hingewiesen^ (I) dass man in Untersuchuiigen an Labynntlicn 
geneigt ist, die nnfangliche Anpassiing nls Beatandtcil dcr Bcmcistci ung dcs 
Labynnthea zu vernachlassigen, und (2) dasa die Vennculung von 
Irrtumern sowoKl wie die /J von Irrtumcrn ErKlarung 

eifordcrt 

Dpnnis und Henmuman 



STABILITY OF MENTAL TEST RATINGS FOR 
PRESCHOOL CHILDREN^ 

Tram the Child} cti^s Bureau of Peunsylvauta 


Dorothv K H vllowell 


Mental tests lor children of school age have been evaluated ovei 
a long enough period to convince us of theii prognostic worth Tests 
foi children of the picschool gioup are> on the other hand, so much 
moie in tlicir infancy, in fact, baicly out of the cxpei imental stage, 
that their icliabihty is open to much moie question, consequently, any 
data on letests that can be gathered seems valuable to icpoit, 

In 1928 the writei published a senes of test noims foi cJiildien 
from 12 to 47 months, Further study with this age group has been 
possible and a senes of examinations have been made which show 
how reliable an initial diagnosis on an infant or picschool child may 
be Tliis report concerns 436 childicn, all examined by the writer 
The method employed in studying this material has been to compare 
the diagnoses made on the fust examination with those rpade on the 
last examination Compaiisons of this soit enable us to determine 
how much i chance can be placed on an initial examination made at 
an enilv age, 

In most cases the purpose of any indiViclual study is to help m 
understanding and making plans for the child Theie may be a 
behavior problem to help coircct There may be some unfortunate 
environmental situation winch icquirct, the child to be lemoved tiom 
lus own parents and caicd foi by strnngeis The most ciucial of 
such circumstances is that where the bieak must be permanent and 
where, therefore, legal adoption is to be consideied as the plan oftci- 
ing the child the best substitute for a satisfactoiy life with his blood 
parents, As a protection to both the fostei parents and to the child, 
and for the happiness of both, it is most desiiable to know the in- 
telligence level ot the child, us well as his physical equipment, family 
background, and personality make-tip For many vcais it has been 
possible to determine what a child’s physical condition is, and, 

^Accepted for publication by Carl Murchison of the Editorial Boaid and 
received in the Editorial Office, July 1+, 1931 
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tlwougli caiefuL inquny, the pobsibie hereilitaiy tiaits which mfiy 
appeal j such as insanity, feeblemindedness, or predisposition to pliv- 
sical disease Howevei, the most recent studies in human biology 
are giving us ft new viewpoint and are making us less certain ns to 
liow licreditv in an individual case will work At least as far as 
mentality is concerned, it has been sliown that wc are not justified 
m accepting oi i ejecting a child because of his paiciitage, It has been 
definitely established that feeblemindedness can appear in a family 
wheic all the othei members aic normal oi even supciior, and that, on 
the other hand, noimal oi bright childien can have a fechlcmindcd 
01 veiy dull paient Foi these rc.isons it seems that the best pro- 
ceduie is to study, as caiefully as science pciinits, the child foi tlie 
individual that he is, and thciebv tiy and dcteimine what his own 
potentialities are to be 

The Children on Whom This Study is Based 

(fl) They wcie in age at time of fust test fiom 3 months to 47 
months, divided, with 20% under 1 year, 30% from 1 to 2 ycais, 
30% fiom 2 to 3 years, and 20% fiom 3 to 4 veais (See Table 1.) 

{b) At time of last exammation tliey weic in age from 12 months 
to 8 years, with the gieatest number being between 3 and 4 yeais 
No child was included where the mteival between the tests was less 
than 6 months noi wheic the child was under 12 months on the Inst 
test (See Table 2.) 

(c) The children were, except for a 4% group, social agency cases. 
Eighty-one per cent were m foster homes, undci the cam of the 
Pennsylvania Childien's Aid Society, and Philadelphia Children’s 
Bureau Fifteen per cent were m day nurseries oi institutions m 
Philadelphia Four pci cent weic private cases, childien who had 
always lived in tlicir own homes, and who wcie not tested because 


TABLE 1 

Ages of Children Tfstcd— At Time of First Eyamivation 


Age in months 

Niimbe* of cases 

Percentage 

Under 12 

86 

20 

12-23 

130 

30 

24-35 

131 

30 

36-47 

89 

20 


+36 
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TABLE 2 

Ages of Chiidrcn Tested — At Last Examination 


Age m years 

Number of cases 

Pcicentagc 

1-2 

59 

14 

2-3 

83 

19 

3-4 

104 

24 

4-5 

80 

18 

5-6 

55 

13 

6-7 

36 

8 

7-8 

9 

2 

8-9 

10 

2 


436 



they picsenfcecl any pioblems. A good control study would be one oi 
a laige group of children who ha.vc lived always with theii own 
fannilies From the number of foster children whose diagnoses im- 
proved after a period m a bettei environmentj the wiiter believes it 
IS quite probable that an unplaced gioup with a consistently desirable 
and stable background would show even a higher percentage of con- 
stancy than the piescnt study reports, 

Test Material 

With children under 12 months, the basis of judgment was en- 
tirely by the Gcsell standaids, Fiom 12 to 47 months the Gesell 
tests were supplemented bj^ the peifoini«*tnce tests standardized by 
Hallowell, by the Stanford revision of the Binet tests when the child 
had sufficient language development to make their use possible, and 
by certain of the Stutsman tests For ictcstcd children ovci 4 years, 
the Pmtner-Patcrson Scale of Pcifoimance Tests was also used 

Because of the time mtcival between tests, there did not seem to 
be enough memory hang-over to raise the diagnostic latmg, even 
though the same general test matciial was used Usually, because 
the child was older, some new and more difficult material was in- 
troduced. 

About half of the children were tested in the homes wlieie they 
were living at the time, and the other half were seen in the writcr^s 
office When possible, an adult well known to the child was present, 
so that tile stiangencss of the situation would not interfere with the 
naturalness □£ response 

As previously stated every child had at least two tests, and a few 
as many as eight (See Table 3 ) 
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TABLE 3 

Number of Tests Given 


Number of teats 

Number of cases 

Percentage 

2 

237 

54 

1 

124 

28 

4 

47 

11 

5 

19 

5 

6 or more 

9 

2 


436 



TABLE 4 

Interval BETwrcN First and Last Test 

Interval 

Number of cases 

Percentage 

6 mos to 1 yr 

120 

27 

1-2 yrs 

160 

37 

2-3 yrs 

60 

14 

3-4 yrs 

52 

12 

4-5 yts 

31 

7 

5 and more yrs 

13 

3 


436 



The smallest interval between the first and last test was six 
months^ the greatest, seven years, with the median time from one to 
two ycais. (See Table 4.) 

Diagnostic Terminology 

In reporting diagnoses statistical! v for tins study, it has seemed 
practical to use numeilcal ratings Although a diagnobis of general 
ability cannot be estimated to the exact numerical point in the samo 
wav as an IQ scoie bv tots such as the Binct, still a numerical rating 
IS Quite possible In leportiiig ni5' Ccises to the social agencies who 
were caiing for these childicn, ratings were given such as develop- 
mental quotient 90 or 95, rather than 93 oi 91, that is, not laying 
stress on the exact point of the scoie Avetaz/e included bcoics from 
90 to 110, with icfinfmcnts of 90 to 95, lower average, 95 to 105 
as average, and 105 to llO as slightly above average Because super- 
ior is so often misinteipieted and because there is the possibility of 
environmental accelciation giving temporarily an advanced score, 
the Exammei was slow to so diagnose chiltlicn One luiiidrcd and 
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forty and above wab, howevci, gcneinlly accepted as the supciior 
group, From 110 to 140 was the above-aveia^te group, qualified by 
numeiical scores such as DQ 120, 130, etc The dull normal gioup 
weie those lated fiom 80 to 89, and lefined to upper and lowci 
pait, Bofdeiltne was 70 to 79 ADQ below 70 was appmenljy 
feebleminded^ but with a vciy vouilg child a definite feebleminded 
condition is not so ccitainlv nscei tain able, paiticulaily on a single 
test. Subnoi mality is, of couise, iccognizable caily, but physical 
condition and pooi enviionmental backgiound often hold back the 
development, and in some of these cases the subnoimality was not as 
maikcci later as on the fijst test The writer's tendency is always to 
be cautious in diagnosing definite feeblemindedness and also supeiioi- 
ity, In other wo ids, the extt ernes arc accepted moie tentatively 

Although for social planning it makes little diffcicnce whether a 
scoie IS 90, 95, or 100, for statktical consi delation vaiiations in 
diagnoses of moie than 5 points should be studied. A diagnostic 
variation within 5 points seems so negligible that two latings, for 
instance 91 and 95, have been consider ed the same diagpiosis and are 
so described in this study 

In addition to the amount of variation, it matters whethci the 
change leprcsents improvement oi deterioration, paiticulaily in the 
individual case, and thcrefoie positive and negative changes have been 
reported 

Results of Rutests 

Using the above diagnostic classification, let us examine the find- 
ings foi stability and for amount of change, One would expect it 
to be moic difficult to estimate ability the lower down in tlie age 
scale one goes, and, therefoie, to show wlietlicr this is so, and to 
how gieat a degiec, percentages aie shown by age gioups, that is, 
age at time of fiist test Four groups were used, 3 to 11 months, 
12 to 23 months, 24 to 35 months, and 36 to 47 months Refemng 
to Table 5, we see that foi babies tested fust when under one year 
of age, in 48% of the cases the diagnoses in the final examination 
did not vary ^is much as 5 points fioin the initial test; from 1-2 
years, 52% , fiom 2-3 years, 55% , from 3-4 years, also 55% There- 
foie, after 2 years and until 4, predictability is 55%, but under 2 
the change is slightly greater, while under 1 year, it is 7% greater 
than from 2 to 4 3^eais. Foi the whole gioup from 3 months to 4 
years, the piedictability was 52,5% This checks very well with 
Gesell's study of 90 selected cases, for he reports that in 50% of his 
group the divergence was less than 5 points. 
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Gesell also leports with his 90 restud led cases that 84% showed 
less than 10 points variance, cither plus or minus In the writer^s 
436 cases, the stability is slightly less, 79 8% for the entire group 
As stated above, foi fluctuations of Icsb than 5 points there was with 
each increasing yeai an increasing percentage of stability, 48%, 52%, 
55%, and 55%. When fluctuations of 10 points are studied, age 
at first test makes less diftcicncc — undci 1 ycai, 78%, 1 to 2 years, 
78%; 2 to 3 years, 78%. However, between 3 and 4 years, the 
stability was much greater, 88%. In general, we can say, therefore, 
that less fluctuation in test findings can be expected at 3 years than 
below, for at the point, when a fuller range of specific abilities is 
usually in evidence, it is possible to diagnose with less error 

A fluctuation of from 10 to 20 points appeared in 17 8% of the 
entire group, or in 19% under 3 years, and in 11% fiom 3 to 4 
years 

Only 10 cases, or 2% of the group, showed a fluctuation of 20 or 
more points. Here the number of cases is so small as to make the 
percentage difference by age groups of little significance 

Although of no importance for diagnostic accuracy, but of import- 
ance to social planning is the fact that, where the diagnosis did vary 
on a retest, the diveigcncc was distinctly in favor of impiovement 
rather than deterioration. For the entire group, where the varia- 
tions were from 5 to 9 points, 17% impiovcd, 10% clctenoiatcd ; 
With vaiialions from 1049 points, 11% improved, 6% deteriorated, 
with variations of 20 or moic points, 1 4% improved, .9% deteri- 
orated. The total numbei raising their scoie 5 or more points was 
30%; loweiing it, 17%. The total raising their scoie 10 or more 
points was 13%; dropping their score, 7% Thus we see that, where 
there was a change in diagnosis, the change was almost 2 to 1 in 
favor of impiovement ovei dcteiioration. The reasons for this will 
be discussed latei 

Fluctuation in relationship to the interval between the fiist and 
last test is also consideicd. Is theie more change the farther apait 
are the tests? The figures sliow this to be the case, but not to a 
marked dcgiee nor in a consistent i elation to the inci easing interval 
Stability witliin a 10-point range when the inteival was undei 1 
year was 87.5%; interval 1 to 2 ycais, 83%, interval 2 to 3 years, 
76%; interval 3 to 4 years, 65%, interval 4 to 5 yeais, 64 5%. 
But, when the interval was 5 oi moie years, the pcicentage of con- 
stancy was 84%, distorting the cuive of the othei percentages. Flue- 
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tuations of moie than 10 points picbcnt a still moic uneven ciiivc, 
but tend to establish the same geneial fact. 

How does the riiimbei of tests aflect the stability of tlie diaKuoscs? 
Tabic 7 shows that the gieatei the nvirabci of tests, the greater the 
chcinge between the .first and last tests if a \aiiation less than 10 
points ib being studied, but for a variation ol moic than 10 points 
the level se is tiue With two tests being given, 87% of the cases 
varied less than 10 points when retested, with 3 test^ stabilitv r\as 
74%, With 4 tests, 73%, with 5 tests, 58%, with 6 or moie tests, 
45%. Eleven per cent of the cases given 2 tests vaued 10 to 19 
points, those given 3 tests, 24%, those given 4 tests, 21%, those 
given 5 tests, 42%, and those given 6 oi inoic tests, 44%. The 
small number of cases given 5 oi moie tests may nmke these percent- 
ages less reliable, but further studv would be most valuable 

Further Causes or FLuciUAnoN 

In addition to the factors discussed above, thcie arc less aii.dvzablc 
causes tending to produce fluctuation. Since the same c\aminei did 
all the testing and since the same scale of tests was used thiougliout, 
we cannot lay the change to the test, themselves, oi the controllable 
conditions under which they weic given. Fuithei causes for fluctu- 
ation would seein to he due to less contiollablc factois such as tlic 
physical conditions of the children, emotional attitudes towaids the 
tests, language difficultyy oi environmental changes Statistical Iv, it 
is very difficult to evaluate causes buch as these. At times theie 
seemb to be a combination of factors which produce'^ the diagnostic 
variations With manv cases, the c«ause of fluctuation, because it is 
the most outstanding, seems to be established, but there is no cer- 
tainty All we can sriiely say is that such and such are the apparent 
causes for the fluctuation. 

Table 8 gives the piobable reasons foi fluctuation and the number 
of cases fluctuating in tins senes of rcstudied eases, One outstanding 
cause of variation in diagnosis was apparently due to the cliangcd 
environment of the child between the time of the first and the last 
tests, Most of the dependent group, which are chiefly the basis of 
this study, were committed for fostci-home cate because thetr own 
homes and parents were inadequate Many times this meant lack 
of finances with improper diet, lack of suitable housing and play 
facilities, impiopci habit tiaining, and unheal tliy emotiontil tiaining 
My psychological studies were unavoidably made almost immediately 
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TABLE 8 

Prodadle Reasons tor Fiuctuation and Numders pLUcruAriNc 


Variation 

Environ- 

mcjita! 

change 

Physical 

condition 

Emo- 

tional 

instab- 

ility 

Language 

develop- 

ment 

Undeter- 

mined 

Total 

Number 

+ 5 to 9 

U 

7 

6 

9 

16 

74 

points 







— 5 to 9 



2 

32 

11 

45 

+ 10 to 19 

25 

5 

1 

9 

10 

50 

—10 to 19 




23 

5 

28 

+20 

4 

2 




6 

—20 




2 

2 

4 

Total 

65 

14 

9 

75 

44 

207 

number 

15% 

3% 

2% 




' 




17% 

10% 

47 5% 


on reception of the child into fostei-liome care Retests a yeai or 
two later indicated thatj where there was a change in diagnosis, ap- 
pioximatcly 50% of the improvements seemed to be because of the 
better environment in which the child had been placed All his 
potentialities were being given a chance for expression 

Improved physical condition seems to correlate in some cases with 
improved mental status, but not in the propoition which has genc- 
lally been belicved“in this study only 3% of the entire group 
Neither does emotional difficulty, even with veiy young cliildrcn, 
play as much part in distorting the psychological picture as the writer 
liad formerly believed. There was only one case in the entire gioup 
of 436 where emotional attitude caused a change of 10 or more 
points on a retest. This does not mean that every child was amen- 
able and entirely conformed to the test situation By no means — a 
great deal of ingenuity was often required to put tin o ugh the test 
But, after experience with preschool children, it is unusual to meet 
a child whose behavior makes a reliable diagnosis very uncertain 
Small children are often quite distractible, tests have to be presented 
as the child is interested and they may have to be interspersed with 
free play, bat, with the large amount of standardized material avail- 
able, enough satisfactory responses are usually obtainable to make a 
correct diagnosis possible. 

It IS in the veibal field rather than in the non-vcibal that diffi- 
culty is most often encountered. This is especially true with very 
shy youngsters, But this obstacle can usually be met by securing a 
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careful developmental history concerning appearance and amount of 
language. The greatest handicap to accuiate diagnosing of preschool 
children, and especially of those under four years, is the absence or 
small amount of language which is developed at the time of tlie test 
Until language has appealed it is not possible to evaluate the in- 
tellectual level, which is the chief index to supenoiltv or inferiority 
This means that the bright child cannot always be rccogni/cd early, 
There a.ie some childien who are equally advanced in motor devel- 
opment, adaptive reactions, and language But more often with 
leally supciioi childien, and this has been shown with oldci gioups 
also, manual skill and gencial bcliavioi aic not above average oi vciy 
little so, and the supeiiority is all in the vcibal abstiact field 

The absence oi slow development of language niav also distort 
the psychological pictuie of the dull or the dcfinitelv feehleinintlcj 
child In body contiol and m manipulating m«anual mntciial, some 
dull cluldien give a fauly average picUuc, and, because they are 
young, then slow language is not so significant This is cspechiUy 
true with childicn under 30 months But, when ictcsted at an older 
age, limited vcibal ability is much more significant and serious 
Many of these retarded children continually show good concrete 
ability on all retests, but dcttnoiate inteUectually as moic is de- 
manded of then veibal processes Thi'S type of case was the chief 
one showing detenoiation on retests. In fact there were only two 
other cases in the whole group showing a deterioration of more than 
10 points which gave any othci reason for not continuing to develop 
at the expected rate according to the fiist diagnosis. 

' Percentages and Causes of Variation as Compared with 

Foran's Study 

Dr Foran has contributed an inipoitant summary of the changes 
m IQ when children are retested by Binct tests, and, because this 
IS tile most extensive study of retested older children, the writer 
wislies to piescnt some comparisons between his figuics and those 
obtained in my own study. Dr Foran*s study is a summary of the 
results of studies by vaiious cxammeis, all of whom u^ed the Stan- 
ford-Binet senes of tests. He states that the probable error of a 
Stanfoid-Binet intelligence quotient is approximately 5 points under 
average conditions, and, thciefore, deviations are only significant if 
they exceed 10 points, and about 20% of the deviations exceeded 
10 points. 
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Foi the writer's preschool gioiip, age range fioin 3 to 47 months, 
the figures are almost identical v^ith Foian's, 17 8% deviating 10 to 
19 points, 23% deviating 20 oi moie points. 

Foran has not attempted to give an^ figuics to show i dative causes 
foi the variations but he piescnts a number of reasons for devia- 
tions Quoting from his conclusions. 

“The largest deviations arc oliseivcd in children below 6 
yearsj but with the e'cccpiion of vciy young children, the con- 
stancy of I Q IS independent of age, Attitudes and interests, 
as well as habituation to taking tests., aie ptobahly the respon- 
sible factois in the vaiiations of young children Language 
handicap is responsible foi a considerable propoition of the 
fluctuations Abiioimal physical conditions lower the constancy 
of the intelligence quotient to some degree, but their influence 
has probably been ovei-emphasi/ed The influence of environ- 
ment IS an open question, but vith some indications that the 
I Q IS constant in spite of pronounced changes m enviionmcnt 
Individual cases may at times show large fluctuations eithci on 
account of causes alieady mentioned, oi foi reasons that can- 
not be identified" 

Table 8 shows disagreement at certain points with Foian's conclu- 
sions Although there is a decided trend for the ability of vciy 
small children to be less picdicablc, still my entire picschool gioup is 
not moie variable than Foian's oldei gioup There is the important 
difference, however, that Foran is considering only I3inet scoies and 
not a diagnosis made on complete range of maieiial, inclucHng vcibal 
and non-verbal tests, plus developmental histor)'^ The writer has 
found extreme fluctuation in Binet scores foi some 3- and 4-veai-olds 
and never feels justified in placing anv reliance on just this one 
scale An extieme case, which I quote because the gencial cliagnobis 
did not show any real variability, is that of a boy whose Rinet IQ 
was, at 2 yeais 5 months, 179; at 3 years 10 months, 160, at 4 
years 10 months, 140, and at 6 yeais 5 months, 150 In analyzing 
the respective farlures and successes, there was the situation of several 
tests being succeeded one year and failed the next, such tiungs as the 
distinction of right and left, where confusion is not rare for very 
small children. This same situation is not met when a qualitative 
estimate is made from a wider range of mateiial 
The writer found that attitudes and interests mterfcied very littU 
in making diagnoses, though, of couisc, it did interfcie in some cases 
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and With occcisional tests for a considciable number of childicn, It 
was the ‘'shut-in/^ ‘^afraid to expiess himself** type of child who was 
at times wjongly diagnosed, lathei than the obviously n on-con foiitiing 
one who had his own aims and desires to satisfy. With the intio- 
veited types, only by ic tests when the child ‘s personality was more 
expiessive could wc know that the eailier picture given was incoricct 

Theie is agreement with Forau*s study in icgard to the emphasis 
winch has been placed on the physical condition^ the nnpoitance of 
which has been oveily stressed 

Conclusions 

L CaiefuLly stand aidized preschool tests given hy nn cxiumnci 
experienced in handling young childicn seem to be as reliable as tests 
standardized foi oldci groups 

2. Given two oi more tests, 52,5% of the cases with an age 
range of from 3 to 47 months vaued less tlian 5 points when the 
initinl and final diagnoses were compared 

3. Sevcnty-nine and eight- tenths per cent vaiied less than 10 
points. 

4 Seventeen and eight-tenths per cent varied from 10 to 19 
points 

5. Only 2 3% fluctuated more than 20 points. 

6 Wheie there was a change in tlie diagnoses, about twice as 
many impioved as deterioiated, 

7 Childicn from 36 to 47 months varied less on retests than did 
chrldien from 3 to 36 months. 

8. It can be stated in general that the greater the interval hc- 
tween the tests, the less the stability, but this is not true in a con- 
sistent way. 

9. The numbci of tests does not aftcct the stability of diagnosis 
in a consistent wav 

10 Of the 47 5% of cases fluctuating 5 oi moie points, 15% 
seemed to be clue to impioved environment, 3% to physical causes, 
17% to language development, 2% to emotional situations, and 10% 
to undetermined factors 

11. If 15% of this gioup gave a better type of mental response 
undei better environmental conditions, it would seem very desirable 
to study a contiol gioiip who had alwiiys lived in the same and in 
favorable suiioundings. 

12 It seems that too much emphasis has been placed on the 
retarding effect of physical conditions 
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13, Although the icsults of individual tests may be negated be- 
cause of emotional attitudcsj dibinteicst, oi inattention, a very small 
numbei of picschool children should be incoirectly diagnosed if 
time IS taken to present suflicient and carefully standardized ma- 
terial 

14 Lack of language development, moie than any other one 
cause, makes foi cnois in diagnosing young cliildien Briglit children 
ate often not iccognized until language appeals, and dull childien 
showing good motor and manual development aic often rated too 
high in the emly examinations. 
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LA STABILITY DES l^VALUATIONS DES TESTS MENTAUX POUR 
LES ENEANTS D‘AGE PRfeS COL AIRE 
(Rdsum^) 

On a fait siibii ime s^rie de tests h 436 enfants d’age pi6scolaiie Les 
ilges A la premiere 6pieuve ont etc de 3 ^ 47 mois, h la dernifiie epreuve de 
1^9 ans Lhiitervalle moycn entre les tests ont 6te de 18 mois et le 
nombre moyen de tests, 2 Les testa ont 6t6 ceux ctalonn6s par Gesell, 
Hallowell, Stutsman et Tciman On a employ^ la methode de comparer les 
resultatg dc la premiere eprenve avec ceux de In deinicic pour determiner 
la vraie valcgr d'une seule 6tude faite A un age non avnnce 
Qiiand on a compare le diagnostic initial et le final, 52 pour cent ont 
varie moms dc 5 points, 80 pour cent moms de 10 points, 18 pour cent de 
10 .1 19 points, et seulement 2 pour cent ont vari^ plus de 20 points, Qiiand 
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an a change ic diagnostic^, le nomhre de ceux qui ont fait dea progrea a cte 
enviion deux fom le nonibre de ceiix qiii ont fait nioin^i de progr^a qu’aii- 
paravant Les enfants ages dc 36 A 47 inoia ant vane moms dana Ics tesla 
repetes qiie les enfanta ages de 3 A 36 mois 
Siir !e 48 pour ceiit^ dc caa valiant de 5 pomts on plus, IS pour cent 
aemblent dus a dc incilleurs milieux, 3 pour cent aux causes physiques, 2 
pom cent aux situations Aiuotivcs, ct LO pour cent non determines 
Bicn qiie Ton puisse niei lea resiiltnts dcs tests individiiels A cause dcs 
attitudes emotivea, d’lm matiquc d’lntirct, ou de I’ inattention, il c^st poa-iible 
d’arnvei A dc bona rcaiiltats dans le cas de la pi u part clei enfants d*ago 
prescolairc, si Ion a som de piAsenter asse? dc mciticics et dcs mndcrea 
soignciiscment ctalonnees 

llALlOWtiLL 


DIE BESTaNDIGKEIT DER AN INTELLlGENZPRttFUNGEN ER- 
HALTENEN ZAHLEN BEI VOR-SCIIULPFUCni IGEN 
KINDERN 
(Referat) 

Ea wurden 436 vorscbulpflichtige Kinder emer Testscnc untenvorfen 
Das Alter dcr Kinder crstreckte sich bci dcr ersten Pnifung zwisclien 3 
und 47 Monaten und bei dei leuten zivischcn 1 nnd 9 Jahren Der iniitlcrc 
Abstand zwischen den Prufungen war 18 Monate, und die miukrc Zahl ilcr 
Prufungen 2 Die gebrauchten Prufungen wareti die dutch Gcsell, Hallo- 
well, Stutsman^ und Terman standardiaierten Es iviirdc so verfahren, dass 
man die Befunde bei der ersten Prqfiing mit deiicn der letzten verglicii, urn 
zu ermittlen, wie vleJ Vcrtiauen eincr cmzigen, in fnihem Alter gemachteq 
Prufung zu schcnkcn sei 

Bei der Vcigleichung der enten und der letzten Diagnoscn zcigtc ci 
aich> das 52% mnerhalb wenigei ah 5 PunLten varurten, 80% mnerlialh 
wenigcr ais 10 Punkten, 18% mnerhalb 10 bia 19 Punkten, und blosa 2% 
inner h alb nichr als 20 Punkten* Wo citie Aendecung dec Diagnose statt- 
fand zeiglc sich zwei mnl so oft Bcsseiiing wic Vcrschlimmerung Kinder 
im Alter i^wischcn 36 und 47 Monnten variirten bet WicdcrhoUing dec 
Puifung wenigcr als Kinder zvvisclien 3 und 36 Monaten 

Untci den 4X% der Fallc die erne VatiirvmK vow 5 odcr meUr Punkten 
zeigten schiencii 15% durch yerbesaerte Umgebung vcrursaclit zii acin, 
3% durch physiologtache Uraauhen, und 2% duich affcktivc GelcgenhciteUj 
und bei 10% wai die ursaclic dcr Vcrscliiedenlieit unbestimmt 
Obwohl die Befunde bei indwidneilen Prufungen dutch Gcmutszu’stiindc, 
Mangel aii Intel esse Oder Unaiifmerksamkeit vcreitelt werden konnen, soli 
doch nn nur wenigen Kmdern erne unnchtigc Diagnose gcmacht werden 
wenn man sich genugend Zeit iiimmt inn liinreichenden und vorsiclUig 
standardisierten Testsloff darzubictcn 


Hailoweil 



THE DIRECTION OF READING AND THE EFFECT OR 
FOREIGN-LANGUAGE-SCHOOL ATITNDANCE 
ON LEARNING TO READ^' 

From the^TcntlQiial Noanal ntid Ti anting Schoolj [lonolnlu, fla^wati 


Madoraii E. Smith^ 


Scope of the Present Investigation 

Purpose, In a studv on special reading disability by Maiion 
Monioe (5) attention is diiccted to tlic much highci iiurabei ol eirois 
involving the reversal oi inversion of Icttcis and sounds among cases 
ot special leading disability than among normal leadeiSt This fact 
suggested the pioblem of -whether oi not the learning to icad at the 
same time two diffeient languages whose oidci of diicction diffeis 
leads to greater confusion and a higher iiumbci of eirois of reversal 
among normal children than is the case when hut one language is 
studied at a time, This is a pioblem of direct piactical inteiest in 
the Plaivaiinn Islands, as a large jiumbei of siv-yeai-old cliildren 
each year enter two schools the public schools where they aie 
taught to lead Englishj winch is written m houzontal direction 
fjom left to light, and some foicign-langiiagc school virheie they 
leain to lead Chinese, Japanese, oi Koican, all of which aic wiitten 
in the veitical direction from right to left. A subsidiaiy pioblem de- 
veloped in the course of this study, namely, which of these different 
reading directions is the moie natuial to the child untutoicd In 
reading? 

Subjects, The subjects used in this investigation included 740 
childien from two to nine yeais and H2 adults, all lesidents of 
Honolulu. The younger childien wcic nearly all fiom cithci Castle 
Nuiseiy School and Kindergarten or Kinau Kindeigaiten, where 
children of both Oiiental and Caucasian ancestiy are to be found. 
The children of school age weie found in the piactice schools of the 
Teintorial Noimal School and in foui othci public schools of Hon- 

*Reconnm ended for publication by George D Stoddard, accepted by Carl 
Murchison of the Editorial Doaid, and leccivcd in the Editorial Office, 
June 8, 1931 

^Mra, Virginia Cn rey assisted in the planning of the Rendmg-Direction 
Test, constructed Foim B, and assisted in somq of the testing 
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oluluj and also a small number weic found in the Koican Cbustiau 
Institute, a pnvate foieign-language school. All of these chiltlicn 
weic eithei in the fiist grade or wcie studied duiing the fust months 
after pioniotion to second grade m the public schools The adults 
weie students oi faciilt}^ membeis at the Noiiml School and their 
fi lends. 


Test for Preferred Reading Direction 

In Older to discover whethei or not preschool cliildien have any 
prefeience foi a special diicction in leading oi naming objects, a 
test was prcpaicd in two forms consisting of 25 simple outline pio- 
tuies ananged in five lows of five each on a 12-incli squaic of 
heavy papei< In oidei that, as far as possible, the words illuuiated 
should be in the vocabulaiies of the chilclicn tested, the pictuies lep- 
resented woids found to be of lugh frequency in the vocabulaiy of the 
children befoie enteiing the first giade In Foim A the pictures used 
represented words in the fiist thousand woids accoidmg to fic- 
quency as listed m the kindeigaiten oi home lists of the International 
Kindergarten Union study (2) On Foim K a few woids of a some- 
what lower fieqiiency in these lists but piobably more widely known 
m Hawaii were included, e.g, pineapple* 

Pictures used m Foim A repicsented . 


ball 

telephone 

dog 

house 

shoe 

chair 

baby 

penny 

boy 

clock 

chicken 

rose 

moon 

ttce 

fish 

hat 

girl 

boat 

man 

table 

cup 

flag 

cow 

egg 

pencil 

Pictuies 

used in Form B 

lepresentcd : 



box 

cabbage 

biead 

comb 

luilk-bottle 

umbrella 

bunny 

Santa Claus 

cat 

scissors 

fly 

auto 

ti am 

airplane 

bud 

book 

frog 

mouse 

horse 

apple 

toothbrush 

pig 

policeman 

pineapple 

flatiron 


With chiLdien the diiections used wcie simply, see if you 

can tell me what all these pictures aie” No hint was given as to 
wheie to begin and the page was laid down on tlie table exactly in 
fiont of the subject so that there would be no suggestion from Us 
position as to where to begin. In the few c.ises where the subject 
asked, ^^Where shall I begin?'' he was told, wlicrc you wisli 
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It doesn't matter wheic/* If he stopped before completing the task, 
he was asked if he had finished, but was not otheiwise uiged unless 
he had named so few pictures that it was impossible to judge whether 
or not lie had any plan of procedure As tlie test is to determine 
reading dnection and not picture recognition, it made no diftercncc 
if he miscalled a picture. If he hesitated ovci any picture at 
which he was pointing oi if it could be ascertained which picture was 
bothering him, it was named for him With very shy young children, 
who could not be peisuadcd to speak, the child was urged to point to 
each picture and they were named for him, but this was necessary in 
very few cases With adults, it was usually necessary to explain 



FIGURE 1 

Rea&inc-Dirbction Test — ^Form A 
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that thcic was no catch and tliat the purpose of the test would be 
fully explained as soon as the pictuics had been enumerated 

Scot mg On a sheet ruled into 25 smaller squaies a number was 
cnteied in each squaic as the child named the picture in the cor- 
responding square on the large sheet For the first picture named, the 
number entered was “1," for the second "2,” and so on until tlic 
child had named all If he named ti picture twice the number of 
each naming was enteied in its squaic A pattern ilhistidtive of the 
child’s plan of procedure could then be tiaccd on the scoring sheet by 
drawing a line fioni one number to the following and so on until all 
had been connected The test was scored in tliicc diftcrciit ways, 
The type of pattern followed was noted and named If all five linc^ 
weic named in oidei fiom left to right horizon tally, it v\as called 
English, if hoiizoiltally, but fioni light to left> llebteWy if hori- 
zontally, but with direction rcveiscd on nltcia.ite hues Old Latin, 
since ancient Latin msciiptions arc found wiittcn in such a manriei 
If the child began any of these patterns at the bottom instead of the 
top of the page, the adjective uwciied was piefixcd to the name of 
the appropiiate pattein Vertical directions were named Chinese 
when begun at the upper right-hand cornel, revised Chinese when 
begun at the upper left-hand coinei , inverted Chinese when begun at 
the lower right-hand corner, and mveiled levetsed Chinese when 
begun at the lowei left-hand coinei. If the child levcrscd the order 
of direction in alternate lines, beginning at the top in some lines and 
at the bottom in others, the adjective connected was prefixed to the 
appropriate name Another perfect pattern used by some children 
was called the spnal In this pattern, tlie child follows the edge of 
the picture caul, naming the outside pictincs first, and then fills m 
the icinaimng pictuies Such a pioccdurc icsults in a soit of spiral 
It tlie child neglected to fill in the centei oi named pictincs in two 
columns at a time so that a rough bordci eftect was pioduced, the 
pattein was so-named Tins, as well as all othci patterns obsciveil, 
was incomplete, that is, some pictincs wcic omitted. Such incomplete 
patterns weie named Tinces of . whatevci pattern was in- 
dicated or used pait of the time Finally, there was a mere hap- 
hazaid naming of pictuies that followed no othei oidcr of procedure 
than the whim of the child or the degree of attractiveness of the sep- 
arate pictures to him This was called haphazmd 
Another method of scoiitig icsultcd in a numerical score. The rule 
followed was’ From the number of difteront pictures named subtract 
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the number of turns in diiection up to the 25th picture and add the 
number of times an adjacent square up to the 25th was named If a 
regular pattern is followed do not penalize twice by deducting twice 
for one omission. If the result should be negative, the scoie is zero 
The score must be at least as much less than 40 as the number of pic- 
tuics omitted. A square is counted as adjacent to the one at the 
opposite end of the line pieccdnig it when the child is following such 
an order as the Enghsh-icacluig direction, which lequiies a return 
sweep of the eye from the end of one line to the opposite end of the 
line below This rule results in a score of 40 for eveiy regular pat- 
tern which results from beginning In one corner of the page and 
following any of the regular reading directions oi these directions 
reversed or inverted. This was called the oiientatton score 

A third score was used to sccuie a numerical scoie to describe the 
degiee of tendency to follow the same pattein or lack of p<ittern on 
two trials This was called the difference score A regular pattern 
could differ from another in four respects direction might be to the 
left or to the right, vertical or horizontal, to the bottom or to the 
top, and the lines could be connected or unconnected. Each such 
difference counted 1, total 4 A spiral with the same starting point 
as any other regular pattern gave a difference score of 4, with a dif- 
ferent starting point, a scoie of 5. A complete failure of pattern 
compared with a perfect one also counted 5. If a partial pattern was 
found m one case and a perfect pattern in another, the diffeicncc 
score given was the number of lines tliat differed from 1 to 4. When 
a pattern was lacking in both lecoids the rule followed was Note if 
the general direction or scheme is sin^ilar or not, if similar, add 0, if 
different, add 1 ; if very unlike, add 2, to the difference as measured 
by difference in orientation scoie. If the oiientation differs in the 
two cases by 1 to 5 give a difference score of 1 , if the difference is 6 
to 10, score 2; if 11 to 15, score 3 , and so on. 

Validity, TJie adult subjects weie used to discover if the test had 
any real relation to direction of reading Fifty adults who read only 
English 01 languages written in a similar direction were tested. Of 
these, 41 followed the exact English direction, 7 a horizontal direc- 
tion — Hebrew or Old-Latin or mixtures of these with English — 
and 2 the reveiscd Chinese. This latter direction gets some piactice 
in reading columns of figures among English- re ad mg people On 
the other hand, of 50 adults who read both English and an Oriental 
language, only 19 named the pictures in the English diiection, 10 in 
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some variety of the Old-La-tin cliieLtion, 8 in perfect Chinese ducc- 
tion, 11m leverscd Clunesc, and 2 in some other variation of the 
vertical direction. It was found Lmpossiblc to sccuic many subjects 
who could read only an Oiiental language For the most part, such 
subjects could not undei stand enough English foi the wntci to test 
them hevself, and, although 'lonac of the students of Oriental ancc^tiv 
at the Noimal school o^^fered to help in «>uch testing, they found it 
veiy difficult to disaim their fiiends of the suspicion that this simple 
test was a means of entrapping them, so that only 10 adults wlio load 
Japanese oi Chinese only weie tested, and 2 illitciatcs Of these, 
the illitciates icad one in the Hebicw diicction and one in inverted 
Olcl'Latiii diiection, 5 of the otheis followed the Chinese, 1 leveiscd 
Chinese, 1 connected Chinese, 1 English, and 2 Hcbicvv, which ha') 
the same staiting point as the Chinese diiection Thus wc find a 
marked tendency among adult subjects to follow in naming the p\c- 
tuies an oidcr citlici the same oi closely allied to that they most fie- 
qiiently use in leading The Oiiental subjects in tlie Islands liavc a 
ccitain amount of practice in English dnections in signs, the comic 
strip which is punted irt the Japanese papcis, and in a few of tlie 
modern Chinese books which are wutten in EngUUi diicction in- 
stead of their usual style 

In Older to test whether any pictuie by its gieatei appcfil to the 
cliild^s inteiest oi its difficulty of iccognition influenced the clncc- 
tion of naming, the pictuie chosen as staiting point on 486 iccords 
fiom tests with Foim A and 314 from tests using Foim B, 800 in 
all, weie studied and the number of times each picture was used as 
the starting point was counted and the lelativc frequency of eacli 
picture on the two forms compared On the peifcct recoids which 
indicate a leading diicction alieadv chosen, 186 on Foim A and 
154 on Foim B began with Picture 1 (numbciing of pictuics fol- 
lowed the English diicction) ; 34 on Form A, 38 on Foim B began 
with Picture 5, 18 on Foim A, 10 on Foim B began with Pictuie 
21 1 and 9 on Foim A, 3 on Foim B with Picture 25 This looks as 
if Pictuie 5 might appeal moic on Foim B than on Foim A, but the 
diffeiencc is more piobablv due to the fact that fewci children, pro- 
porcionatclj^ who attended foi cign-language schools and had Ic.arncd 
to use a Chinese leading direction which begins with Pictuie 5 wxre 
tested with Form A, since Form B, with its somewhat more difficult 
pictuies, was not used so much with the younger children On the 
imperfect records where nider was cithe\ lacking oi was disturbed, 
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these coiner pictuics also showed a aatlici high ficquency except for 
the pictures in fifth place , the bottle on Foiin 13 showing only aveiage 
frequency and the shoe on Form A less than average frequency 
But these pictures wejc <always iccognizcd and coiiectly named by 
all but the veiy smallest children, many of whom omitted them 
altogether, Ovci -popular pictures wcic the fish, the 15th on Form 
A, and the scissors and auto, Numbcis 10 and 12 on Foim B Less 
popular^ but slightly above the aveiagc, were the umbiclla and 
bunny on Form B in Squares 6 and 7. Pictures seldom used for 
commencing were the rose and moon in Squares 12 and 1 j on Foim 
A, and the box, bread, fly, and egg in Squaies 1, 3, 11, and 24 on 
Form B, and all the pictures but the lioisc in the fourth line on both 
forms. The foiuth line was used less often than the other foui as a 
starting point, «and this is a difference due to position, not appeal of 
picture, The only one ol these pictures in such a position as to 
interfere with a prefeiicd reading direction is the box The difhcuUy 
seemed to be due to uncertainty as to whcthei it should be called a 
box, a block, oi icc Usually, wlicii this liappened, before the child 
could be given the name, he began on the line below, thus not 
changing his tvpe of pattern but lowciing his oiicntation scoic by one 
point Howcvei, the children seldom seemed disturbed by failure to 
recognize the pictures* The penny was gcneially called a ball without 
any hesitation, the diffeient mammals weic all mistaken foi each 
other, the telephone was frequently called an ice-chcst (the picture 
did not show the dial used on telephones in Honolulu), the cup was 
called a bowl, particularly by Oaental children who are familiar 
with a different kind of cup, and the crescent moon was often mis- 
called, the most frequent crior in tins case being to call it a banana 
Reliability Both forms of the test wcic given within a few days 
of each other to 168 cluldien who wcie attending only one school or 
kindergarten Of 109 first-grad ers, 71 followed identical patterns on 
both trials, and 16 followed patterns that were almost the same. 
Of 48 sccond-giadeis, 41 followed the same, and 6 almost the same 
pattern Of 11 other childien, 8 followed the same, and 2 almost the 
same pattern. The tendency to repeat the same pattern on different 
occasions seems to be marked by the time that any idea of order has 
been established Of the whole group of 168, 146, oi 96%, began 
both times at the top (143 cases) oi at the bottom (6 cases) ; 157, 
or 94%, began in both cases that were alike in being eithci connected 
(31 cases) or unconnected (126 cases), llS made pci feet scores on 
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both occasions and 35 imperfect scores on both trials, a tot.il of 89% 
whose scores were alike as to perfection on both tiials; 83 used the 
perfect English pattern on both trials, and 67 some other pattern on 
each trial, 89% showing like pcrfoimancc in this respect, 17 in both 
cases used a vertical, 130 a horizontal direction, 7 so confused then 
patterns that it was impossible to call one or both of them either 
vertical or hoiizontal, only 14, or 8%, u^ed both directions; 17 on 
both trials began at the right, and 116 at the left, or 77% began at 
the same side of the page each time Evidently, the left-right direc- 
tion is the least stable pant of the pattern and this is precisely tlic 
diiection in which eriois of reversal of Letters and sound occur in 
piimary leading On the whole, though, wc find considerable 
agi cement among the children in adherence to a pattein foim 

Results of the Test 

Ptefe?red Reading Direction Alice Descocudres (3), in the course 
of her tests of language for child icn of two to seven ycais, has the 
child talk about five pages of twelve picUires each She notes that the 
younger children usually name them m chance ordci, while the older 
childien usually name them in ordei, either veitically oi horizontally, 
in most cases following the same ordei on all five pages Wc found 
a similar contrast between our younger and older cluldien The 
orientation score measures, the tendency to follow a legulai older, 
irrespective of the type of pattern used* Only the nieicst beginning 
of pattein traces arc observable m lecords scoimg below 20, but an 
increasingly distinct pattern is found with higher scoics, quite clear in 
scores of 30, and reaching perfection witli scores of 40* Table 1 
shows a steady rise fiom year to venr fiom an average scoic of 6 at 
two years to one of 36 at seven, or of 37 in second-grade seven-year- 
olds, while the adults witii but one exception scoicci 40. (Cluldien 
from two \ears no months to two years eleven months inclusive arc 
counted as two- 5 ^car-olds ) The rise in scoic is much more lapid the 
first two years and then a slight gam is found each year theicaftcr. 
One leason for the very slight gain at six 3 'c«irs is the fact that the 
children above s\x years were for the most part drawn from the 
public schools, which aie not so selected a gioup as the kindergarten 
groups which supplied the younger childien It will be noted that 
the aveiagc score of the Oiiental and non-Oricntal groups is 
almost identical until six years is i cached, after which the Oriental 
child who does attend foreign-language school has a markedly lower 
score. 
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TABLE 2 


Starting Point in RrAoiNc-DiRECTioN Test 



All 

cases 

Excluding perfect pattciris 



PeiceiUage 

Stauing m 


Percentage Starting m 


No 

in upper 

left two 


in upper 

left two 

Age group 

two lines 

columns 

No 

two lines 

columns 

2 and 3 years 

79 

15it3 3 

30±+2 

79 

I5i:3,3 

30:t 1^2 

4- and 5 years 

142 

54±3 4 

51±34 

100 

47:!i3 ) 

43Ht:4I 

6 to 8 years 

539 

89±l 1 

72±12 

169 

62±3 1 

49±S 3 

All pel feet 







patterns 

412 


81±2 5 






Differences between 






age groups 




Between 2- nnd 

3- and 





V- and 5-yeai -olds 

39±4 3 

2ldi5 3 


32;t5 3 

13d;5 9 

Between 4- and 5- and 





()- to 8-year-o 

Ids 

3S±3 6 

21d:3 6 


15±5 1 

6 ± 6 ? 


Stalling Point* The two- and thicc-y car-old chddicn appaicntlv 
began with the picture that most interested tliem, but at the same time 
theie was a maiked tendency foi them to begin with a piuiiic in the 
lower half of the page and with one neaicr the iight-hand margin 
than the lcft» The older childien shifted the beginning point toward 
the uppei pait of the page and the left Thus, nt two and three 

years, 60% of 79 lecoids began somewheie in the two bottom rows, 

where there is m neither foim a picture of above average populaut^ 
Twenty-four per cent commenced in the middle low, 11% in tlie 
second, and only 4% in the top low Altogethci, only 1S% of this 
age group began in the upper two lines (sec Table 2), but 54% of 
the four- and fivc-j^ear-olds and 89% of the oldci children did , 
or, if the pel feet lecords weie excluded, the peiccnt.iges beginning in 
these two upper lines become 47 at four and five yeais> witli 34% 
beginning jn the two bottom lines, and 62 at six to eight 

3 ^eais, at which age only 17% still began in the two bottom rorv*!. 

As for the perfect records, there weie 42 of tlicsc at four and fi\e 
years, of which 30, or 71%, began in the top low; and of the 370 
perfect records made by the older children, 3+2, or 90%, began in 
the top TOW 

The two- and three-year -old iccoids began in 30% of the ca«^cs in 
the two left-hand columns, m 16% in the middle, and in 53% of the 
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tests the child began in the two iight-hand columns, but the four- 
and five-ycar-old children in 51% of then lecoids began in the two 
left-hand columns, and the olclci clnldicn in 72% of their recoids 
began in the two left-hand columns 

I'he differences between each pair of the thiee gioups in respect 
to beginning at the bottom of the page is significant, being more than 
eight times the probable ciroi, and, if perfect patterns are included, 
so js tJic difference between each of the age gioups in tendency to 
begin at the left, although the differences in these cases aie only just 
four and six times the piohable ciiors This tendency of young 
children to move fiom light to left w«as noted by Baldwin and 
Wellman (1) in studying the ordci of placement of pegs in the Wal- 
lin peg board* It is also mentioned by Lamb (4, p 216) in her study 
of the peg board as a test of bimanual dextenty, 

It would appear that the diiection fiom right to left of Oriental 
languages is moie natuial foi young childien 
Pattern Type Not one of the 25 two-ycar-olds had any clear 
pattern in his records, and only one showed tiaccs of a pattern (see 
Table 1), The pcicentage of iccords showing a distinct pattern 
rises steadily each vcai, except at six Following the recoids of only 
those childicn of Oriental ancestry who did not attend foreign- 
language school, this plateau is not found, and 91% of the lecords 
at seven years show a clear p<attern — not much less than the adult 
recoids, At every age, aftci clear patterns aic followed, there is a 
prefeience for the horizontal type of direction as contiastcd to the 
vertical except in the case of childien attending foieign-langiiage 
school. This cannot be considered as conclusive evidence of the 
horizontal t5^pe being the more natural as almost all the pieschool 
cases wcie attending nursciy school or kindergartens where they 
were under the influence of English -reading adults who would 
probably use such direction when pointing out pictuies to the 
children, and all the school childjen were leccJving some instruction 
in leading English. In many cases, the child evolves an older of his 
own which is not used in any reading. Eighteen per cent at three 
years, 15% at foui, and 19% at five follow a spiral pattern with 
sufficient success for the pattern to be so designated, that is, they 
follow the edge of the page and then fill in such pictuics as aic left 
that they do not forget These children of thiec to five, wlio have 
not yet Icaincd to read, also show a much higher tendency than do 
the school children to reverse dhections on alternate lines as in the 
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Old-Latin style, thus pioducing a pattern of connected lines as the 
spiial also does The highest percentage of connected -line patterns, 
63 j IS found at four years old and has almost disappeaicd m the 
second grade as the child learns the leturn sweep of the eye 
reading. 

Repeated Records* A numbei of children were ictcsted after 
varying intervals of time Eiglit childien two and three years old 
naade an aveiage gain on the oiiciitation scoic of 7 8 in three months, 
and 17 childicn of the same age gained, on the avciage, 9.6 points on 
t\ letest aftei six months* All the othci retests were aftci a six- 
months^ inteival. The fivc-yeai-olds who wcic attending kindergaiten 
at both testing periods, 17 cases m all, gamed but 0 7 on the average, 
but 30% of then lecords weie peifect on the first tiial Considcung 
both the older and younger kindcigartcn gioups, 21 cases followed tlie 
same type of pattern even aftci a six-month inteival, and m 10 cases 
the type was similar Where the type diffeied, in almost every case 
it was a higher type of pattein on the second tiial. 

Thirty-mne school childicn wcic retested. Of the 25 attending 
hut one school, the avciage gam was 4 2 points, although 40% liad 
perfect records at the first tiifil. Those attending foreign-language 
school as well ns English school gamed but li6 points Seven 
childien entcied school after their first test. Tlic four who staitcd 
in but one school gamed 7 8 points; the three who staitcd in two 
schools lost, on the average, 1 0 points It would look as if further 
cases would show that instruction in reading is accompanied bv in- 
ci easing peifection in this test only when but one language is studied 
at a time 

Cq} }elations with hitelliyence and with a Tiaii of Ofderliness 
Fifty childien of three and four yeais were given the Goodenough 
test foi mcasuung intelligence by diawings. These children shelved 
a langc on the Goodenough test of from 0 to 15, and on the orienta- 
tion score one of fiom 1 to 39, They wcie also latcd hv two raters, 
their own teacher and tlie supciintendent of the kindergaiten, as to 
orderliness on a five-point scale, very flighty and disorderly, some- 
what flighty and disorderly, average, oideily and systematic, very 
orderly and systematic The paitial multiple con elation between 
the orientation scoie and both sets of ratings with intelligence and 
chionological age out gave a value of 394, Oiientation scoie and 
scoie on the Goodenough scale, with ratings and age partiallcd out, 
gave a correlation of .419± 079 Chronological age and oiicnta- 
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tion scoie, wtth ratings and intelligence partialled out, showed a cor- 
relation of .356± 085. Evidently the orientation score at this age 
IS to some clegiee a piodiict of the thicc factois, age, intelligence, and 
the tiait of oidcrliness 

A gioup of 68 childien at Kinaii Kindcigaitcn wcie lated by the 
director in the same mannei as the youngei children weie. These 
childien were almost all five yeais old with a few a few months older 
or 3 ^oungei I'lie average oiientation scores foi each step of the 
scale were 31.5 foi the 2 rated as veiy flighty, 28 6 for the 15 lather 
fl^gllt 3 ^ 32.1 for the 34 aveiage, 36 1 foi those lated lather oiderly, 
and 27.3 for the 3 veiy oiderly childien Coinbining the scoies of 
the childien in the fiist two steps of the scale, their aveiage score is 
28 9 and foi the last two steps 34 5, but, on account of the wide range 
of scores, this diitcicnce is not significant Howevci, a difference in 
the same diiection was found in a similai rating of the fiist-giadc 
Oriental childien at the Normal Training School in the spilng of 
1930, wlicie the 6 less stable children aveiagcd 32.7 in the fall and 
36 0 in the spring, as against their moie ordeily classmates who aver- 
aged 36,2 in the fall and 39.9 in the spimg These diffeicnces also 
correspond with the con elation of 394 foi the three- and fom-j^car- 
old childien and aie less than would be found weie not so many 
children alicndy making peifect scoics on the test It appeals, there- 
foic, that with the less mature childien the orientation scoic is to 
some degree determined by the tiait of ordeilincss 

One handled and scventj^-six school childien in the first and lower 
second giades who made pcifect orientation scores averaged 23 0 on 
the Pintner-Cunninghana Primary Mental Test, while the 68 not 
making perfect scoies aveiaged 16 6 These children all had two 
tuals on the test and those 127 cases who had difteience scores of 0 
averaged 24 6 on the Pintner-Cunningham test, ns compaied with 
17 2 for those with diffeience scores of 1 oi highei T]ie diffeiences 
of the average scoies with the P E of the diffeiences foi each of 
three groups of these childien are given in Table 3 For each group 
the difference is significant, the diffeience ranging fiom three times 
its probable cnor in the case of the children attending foreign- 
language school to seven times its probable error in the case of the 
difference scoies of other Oriental cluUhcn Those child ren making 
perfect scores on the Reading-Direction Test have a higher intelli- 
gence SCOIC than those who do not The orientation and difference 
scores are then to some extent a measuic of intelligence The average 
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TABLE 3 

COMPAWSON OF PIUTHER-CUSNINGHAM McNTAI, TeST SCORES WITH SCORES 

ON Reading-Direction Test 

OrieatatiQU scores Difference scores 

Less Differ- Morethnn DifFer- 

Perfecc than 40 ence Zero zero cnce 


No7i-Ori oital 
children 
Number of 


cases 

S3 

24 


37 

40 


Av score on 






Pintnei- 

Cunninghara 

21 3 

14 9 

64 

22 7 

16.3 

6 1 

PE of mean 

0 89 

122 


106 

0 95 

PM. of diff 



1 SI 

142 

Orientals a it end- 







ing jot cl gu- 
lfing nag e school 







Number of 







cases 

61 

23 


48 

36 


Av scoie on 

Pintner- 

Ciintiingham 

25 5 

20 2 

5 3 

26 3 

21,6 

47 

PE of mean 

PE oi dlff 

0 89 

1 32 

159 

0.98 

120 

1 55 


Oriciiials mi 
attending foieigit' 
!angua(ff school 
Number of 


cases 

62 

21 


42 

41 


Av score on 

Pintner- 

Cunningham 

21 8 

14 7 

7 1 

2+4 

15 5 

89 

P E. of mean 
? C of dlff 

0,85 

0 91 

125 

101 

0 75 

1 26 

/ill children 







Number of 







Ciases 

176 

68 


127 

117 


Av score on 

Pintner- 

Cunningham 

23.0 

16 6 

76 

24 6 

17 2 

74 

Read down 53 

non-Oncntal 

children 

who 

made pe 

rfect scores on the 


Reading-Direction Test averaged 21 3 with a PM of ,89 on the Pmtner- 
Cunningham Primary Mental Test; 61 Orientals who made perfect scores on 
the Reading-Direction Test averaged 25 S , the 62 Orientals not attending 
foreign-language school aveiaged 21,8, altogether these 176 children aver- 
aged 23 0 on the Pmtner-Ciinningham Test. 
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score on the Pintnci-Cunnmgham test of those making perfect scores 
on the Reading'Dircction Test is given in the table of norms as 
equivalent to six years mental age 

Readin^-Direciw7i Test and Ability in Readt7iff, There were 206 
children in the first and second grades who wcie given both forms 
of the Reading-Direction Test and also one or more types of the 
Gates Piimaiy Reading Test after from six to ten months in the 
regular school grades. Those 162 children who made peifoct 
orientation scoics averaged 8 7 ±.52 on Type I of the Gates Reading 
Test, but the 44 who scoied below 40 averaged only 3.5 ±.45. 
The 124 children whose performances on the rvvo forms of the 
Reading-Direction Test weic identical, thus giving difference scores 
of zerOj averaged 9 6 ±.60 on the Gates test as against 4.6± 40 for 
those who veined even the slightest in then two trials. Those 92 
children using the English direction averaged 9 2±.67 in their raid- 
ing test, while the otheis averaged but 6 3± 27 Every one of these 
differences arc significant, being at least four times its probable 
error. As shown in Table 4, when the non-Oriental childien and 
the two groups of Oriental children are considered separately, we . 
find that similar comparisons show differences in the same direction 
which in six out of the nine comparisons are significant Diftercnces 
in the $ame diicctions are also found for the 93 children who were 
given all three types of the Gates Primary Reading Test, The dif- 
ference is significant in the case of the children making peifect 
orientation scores as compared with those who did not, and is also 
significant m the other two comparisons if 24 children attending 
foreign-language school are not included. Detailed comparisons 
arc given in Table 4. There weic not enougli cases to study 
separately other dii actions than that of English reading, but in one 
school where the children were all tested the same day the 10 using 
reversed Chinese direction (which is the same we use in reading 
single columns of figuies) averaged 19.4 on the Gates Test, Type 
I, and the 14 using English direction averaged 20 0 The use of 
the English reading direction in naming pictures appeals to be as- 
sociated with ability to read English 

Comparisons of Children Who Attend Foreign-Language 
School with Those Who Do Not 

All the children used in this part of the study were of school age, 
the majority being in the first grade and ranging in age from 5 years 
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4 months to 8 years 10 months; the remainder weie in the second 
grade and weic studied veiy soon alter school leopcned in the fall 
At Kalihi-Ulca and the Korean Chiistian Institute, the only data 
available were the scores on the Reading-Direction Test; at the 
Training School at Waimanalo a fe\Y cases were obtained foi whom 
Pintner-Cunningliam intelligence scores and scores on the Gates 
Pnmaiy Reading Test, Type I, weic available At Kawananakoa, 
78 Oriental children weie used who were given the Pintnei-Cim- 
ningliam Pnmaiy Mental Test, the Gates Primary Reading Test, 
Type I, and the Smith-Caiey Rcading-Diiection Test, aftei six. 
months at school At Lamkila School, 36 other Oiiental children 
were given the same sets of tests and also the Gates Piimaiy Read- 
ing Test, Type II, after ten months at school At Kaahumanu and 
Robello Schools, 76 Oriental child ten wcie tested with the two 
types of the Gates Re«T.ding and the Pmtnei -Cunningham only 
These data were secured foi a gioup of 35 children at the Noimal 
Training School, and, in addition, foi all of these, scoics on Types 
II and III of the Gates Piimaiy Reading Test were secured, and 
for a group of 22 children in the fiist giade in 1930 scores were ob- 
tained on Giay’s Oial Reading Test, the Iota Test, and ceitam 
othei tests used by Monroe in the study of special leading disability 

Compmison of Fmei^n-Language-School Childien with other 
Orientals in Reading When Paired as io hitclligence It was neces- 
sary to pair the children on intelligence ui order to get any idea of 
tlic influence of foreign-language-school attendance on leading Cor- 
lelatlons of scores on the Pintner-Cunningham Pnmaiy Mental Test 
and the Gates Primary Reading Test had all pioven positive, being 
as follows, for 51 non-Oiiental children .588d:.061; for 79 
Orientals attending foreign-language school, 788±:,029, and for 
58 otlier Orientals, ,723 ±,042 Accoidingly, in each school as many 
pairs were made in the same class as possible Each child that at- 
tended foreign-language school was paired with another Oiiental 
child in the same school tested after the same length of attendance 
at school and with a scoie differing not more than two points on the 
Pintner-Cunningham Group Intelligence Test. These pairs weie 
so selected that the aveiage raw intelligence scoic of the pairs in 
eadi school did not diJter by moie than a single point. 

In locating pairs it was found in most scliools tliat the average in- 
telligence rating of the Orientals attending foreign-language school 
was higher than that of those who were not This may be explained 
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Comparison of Reading Ability of Foreign-Lancuace-School Attendants 
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by the fact that, since the foieign-language schools are private schools 
charging tuition, aside from those children whose parents liave lost 
interest in the cultuic of the land of theii anccstois, those children 
who do not attend are fiom homes of lower economic status or 
those vvhose parents are not much concerned with their children’s 
education, both of which conditions would be moie likely to be found 
among the less intelligent One hundred and seven pairs were found 
m seven schools- Seven paiis arc not included in the comparisons 
of reading scores as they had been in school but two months. Since 
the second-giade child icn made so nearly perfect scoics on the 
Reading-Direction Test, it was not given m that giade to those 
tested after the first months of school 

Rectdiiif/ Dvechofi, The chffetenccs for all one hiuidied pans 
(sec Table 5) in the Gates Primary Reading Test, Type I, was 
3-30±129, while on the Pintnci -Cunningham the diffcience was 
0 0 In the case of 58 pairb who tiicd both Types I and II of 
Gates, the diftcicnce of the averages was 7.2dzh2.76 and foui pairs 
differed 3,4 on Iota Word Test and 1 5 on Graves Oral Reading 
Test In only 23 of the hundred pairs did the difteience in reading 
score favor the forclgn-langiiagc-school attendant, and in each of the 
six groups the aveiagc score always favored the nondanguage- 
scliool cliildren. The difference in this direction is much more fie- 
quent than would occur by chance. 

Sixtv-four of the pairs were given the Rcading-Diicction Test, 
Although the aveiagc oiicntation scoies were almost the same, this 
was because of a few very low scoics among the non-language -school 
children, foi there were foui more cases with perfect oiientation 
scores The average difference score for the non -language -school 
children was 0.88, or 0 43 less than that of the foieign-language- 
school attendants. Compaiisons of these 64 pairs of children on the 
Reading-Direction Test are found in Table 6. The greatest diffeiente 
IS in type of pattern u&ed, where the difference is very nearly tliice 
times Its piobable error.^ Further comparisons on the Reading- 
Direction Test aie given in Table 1 where orientation scores and 


^Phe foimulaa used were P E,.p 


6745 


PQ^ 

'Where /^=pioportion, 

N 


/V^population, and P = VP Rp+P E a"" whcie PM 
PE of one percentage and P£, that of the other pDreentago 
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pattern types are shown for every child tested and averaccs are 
given separately for the two groups. It will be noted that even 
when there is no pairing on intelligence that the orientation scores of 
the foreign-language-school attendants is lower than that of other 
children of oriental ancestiy and that the former show a markedly 
higher percentage of Chinese and vertical types of patterns and a 

TABLE £ 

Comparisons OF Chifdrbn Attending Foreion-Lanouace School with 
Those Who Do Not Attend When Paired on the Basis or 
Scores on Tim Pjntner-Cunningfiam Primary Mental 
TE sr AS TO Performance on Rfading-Dirlction Test 


Foreign-language- 
■ichool attendants 

Non-attendants of 
foieign-langiinge 
school 

Difference 

Number of cases 

64 

64 



Aveiage orientation 
score 

34,9 

35.0 



Percentage of perfect 
orientation scores 

70±+7 

78 ±4 2 


8±6 3 

Average difference 
scores 

131i:23 

88±.l5 


43 ±27 

Peicemage of ^ero 
difference scores 

56±5 I 

50±5 1 


6£±7 2 

Number 

Percent- Percent- 
age Number age 

Niimbei 

Percent- 

age 

Using English 
pattern type 18 

28±:4 6 

31 48±5 1 

13 

20±6 9 

Other hoiirontnl 
types 9 

U±3 6 

8 12±3 3 

1 

2±4 9 

Using reversed 

Chinese type 4 

6it2 4 

4 «±24 

0 

0 

Other vertical 
types 16 

25^:44 

6 10±3 1 

10 

1S±S 4 

Both vertical and 
lionyontfti in 
one pattern 7 

nrb3 2 

4 6±2 4 

3 

5±4 0 

Traces of 
pattein only 10 

16±3 8 

11 17±3 4 

1 

2±3 4 
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lowei percentage of English and liorizontal typeb. The aveiagc 
orientation scoic of the foieigii-language-school attendants is 0 5 
less than that for the othei Oriental children at six ycais^ when many 
of the cases had been in school for just a couple of months, Con- 
sul ci mg only those scvcn-ycai-olds who had been piomoted to the 
second grade, the diftcieiice in favor of those attending but one 
school is 4 0. Only 64% of the foreign-language-school child len had 
clear patterns at six years, and 63% of the first-giadeis and 84% of 
the sccond-giAders at seven ycais, as compated with 79% at six, 78% 
foi first grade, and 96% foi the sdcond giade at seven years for the 
other Orientals The foreign-language-school attendants show 
higher piopoitions of veitical and connected patterns and a much 
lower proportion of English and hoiizontal patterns, especially at 
six yeais. The gain in oiicntation score on letcsts by the foreign- 
language-school attendants, as noted above, was 1 6, as compaied 
with 4 2 for the o the is 

Teuileiicy to Repeat Same Duectiou. (See Table 7 ) The pei- 
centage of children in the foieign-Ianguage group who began botli 
times at the top or both at the bottom, who moved veitically both 
times or hoiizon tally both times, whose scoie agiced in pcifection 
both times, and who used connected or unconnected lines on both 
trials was in every case less than tlic percentage foi childien who did 
not attend foreign-language school In the other tendency, that of 
left or right, the two groups agtecd almost exactly In no case, 
however, is the difference tiuly significant, but it seems to indicate 
a tendency for the foi eign -language-school children to be less ceitain 
of direction to be used 

An hUettuiie Study of One Fust-Gtade Group, All Oiiental 
children in the first grade at the Noimal Training School in the 
spiing of 1930 were given Gray^s Oral Reading Test, the Iota Woid 
Test, and Monroe^s tests for disci imination of d, pj q, Uj and n 
and for iccognition of letters written in mirror diiectlon This group 
included 22 childien, 6 of whom did not attend foreign-language 
school, 12 of whom had attended foreign-language school as long 
as they liad English school, and 4 of whom had attended foieign- 
language school about half as long as they had the English school. 
In the foieign-language gioup, there was one child who had attended 
school one-half of the previous year and one who had not cntcied 
school until the second semester The same was true in the non- 
foreign-language group The 4 who had been inegular atten- 
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dants at foieign-language school had a Iiighcr mental rating, an 
aveiae of 27 2 in tlie fall, than the average of cither of the two 
gronpb The 4 of tlie noii-foLcign-language school giowp who had 
been in school foi almost one full year avciagcd 19,0 in the spring 
on the Pintner-Cunningham Intelligence Test and the 10 foreign- 
language-school children who had been in school the same length 
of time averaged 19.2, In the fall, tlie respective averages of these 
two groups weie 14.8 and 15 6 So these two groups aic comparable, 
but the childien of the non-foieign-languagc-school gioiip who had 
been in school one-half and one and one-lialf years were of con- 

TABLE 7 

Tendencv to Repeat Same Direction on Both Forms or thf Rpading- 
Direction Test 

Peicentage using the same method on both trials of 
168 non-attendants o£ 89 attendants of 
Both foreign-language foieign language 

times school school Difference 

Began at top 


or bottom 

96 42ifcl 24 

92 13±2 36 

++3 

Used connected 
or unconnected 
patterns 

93 4S±I SO 

89 89±2 61 

+4 6 

Made perfect 
or non-perfect 
scores 

89 28±I 98 

87 64±2 73 

+ 16 

Used English 
or non-English 
patterns 

89 28±1 98 

91 01±2 49 

—1 3 

Moved veitically 
or houzontnlly 

91 30±1 85 

86,59±2.93 

+4,7 

Began at left 
or right hand 

79U±2$* 

79 78iV;3 61 

—06 


Read Of 168 children who did not go to foieign language school, 
96 4-2% followed the method on both trials of the test as to beginning 
at the top or bottom of the page, beginning both tunes at the top or both 
tunes at the bottom, of 89 children who attended foreign-language school, 
92,13% began both times in the same place, either both times at the top or 
both times at the bottom The latter peicentage is 4 3 less than the forinei, 
VIZ,, the foreign-language-school children show a percentage of 4 3 less 
than the others m respect to similarity of starting both times in the same 
half of the page, top or bottom. 
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TABLE 8 

Average Scores for Comparable Groups Studied Intphsively 



Ten foieigtt' 

Four non-foreign- 




language-school 

language-school 

Four 

11 regular 


attendants 

attendants 

attendants 


Fall 

Spiing 

Fall 

Spring 

Fall 

Spring 

Pmlncr- 







Cunningham 







scores 

IS 6 

19 2 

14 8 

19 0 

25 2 

31 8 

Good enough 







intelligence 







scores 

IS + 


14 2 


12,5 


Oiientation 







scores 

364- 

37 6 

31.0 

40 0 

36 5 

40 0 

Difference 







scores 

1.6 

08 

1 5 

05 

1 5 

02 

Percentage of 







English patterns 






used 

10 

70 

38 

62 S 

25 

87 5 

Gates reading 







SCO ICS 







on Type I 


A 8 


10,2 


23 2 

on Type 11 


38 


6 0 


18 0 

on Type III 


7.7 


9 8 


15 2 

Total score on 







Gates Test 


163 


26 0 


56 4 

Gray oral 







reading score 


OS 


2 0 


45 

Iota Series 







Iota Word Test 

48 


11 2 


13 5 

Errors in dia- 







crimination 
of letters 


92 


1 0 


22 

Errors of 







reversal 


15 9 


7 5 


11 3 


sidetable higher intelligence in both cases. As shown m Table 8, 
the regular forcign-language-school group makes a pooler showing 
in gain from fall to spring on the Rcacling-Dircction Test and much 
the lowest scores on all three reading tests tried 
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Andysis of enois accoiding to the method described by Monroe 
shows that not only on the special test for discnnnnation of p's ar\d 
( 7 ’s and other letters which differ only in orientation do the regular 
foreign-languagC'School attendants show much more confusiouj but 
they also show many more errors of reversal m the rest of the test , 
the averages being 7.5 for the non-foreign-languagc-school gioup, 
11.8 for the irregular attendants, and 15 9 foi the foicign-langu age- 
school gioup, or, considering the percentage of such eriois to other 
errois m reading, 8 3, 14 6, and 149, respectivclv Three of the 
foieign-language group had cntcied foieign-languagc school some- 
time the ycai before starting English scliool, and these children 
scored 1 0 on Gray, 9.0 on Iota, 20.7 on Gates, 8,7 cirois in 
recognition of p's and and 6 0 on iccognition of mirror orienta- 
tion, but they made 19.0 errors of reversal, or 18.3% of all their 
errors. The entire test for lecognition of the orientation of letters 
and words was not given but only the first half, or that dealing with 
recognition of letters only In this test tlic two groups aie almost 
equal if the means are compared but not if the medians arc compared, 
as the high average of the non-foreign-language school gioup is due 
to one child^s score of 16 

It appears that the relatively poorer showing of the foi eign-larig- 
uage-school children is due m pait to a greater confusion of orienta- 
tion of letters and words on account of then learning two leading 
directions at once. The somewhat better showing of those who 
started in foreign-language school caiHei, and the markedly better 
showing of the four who began foreign-language school later or else 
attended but a short time, may be due solely to then higlicr men- 
tality according to the Pintncr-Cutiningham (the thicc averaged 21 
in the fall) or it may be that, if the child has a start at one language, 
the diffeicnt reading direction of the second is not so confusing as 
when both languages are begun together. 

In Table 9 arc given further comparisons drawn from this in- 
tensive study. Whether all children are considered, or only the 
eight paired individually on intelligence rating, the foreign-Iangiiage- 
school attendants score lower on all three reading tests and make the 
most or practically the same number of eriors except for crrois 
involving the whole word, such as substituting one word for another, 
or omitting, adding, oi refusing to try words The greatest dif- 
ferences me in errors of vowel sounds or reversals which arc those 
errors most clearly differentiating noimal and retarded readers ac- 



TABLE 9 

A>jaly 515 of Reading Erjcors of Al l Cases Stupied Intensively 

Readme Direction Test Ucadins t«t oa Di^trxbntion of Tt^^ixns errors 


446 


JOURNAL or GENETIC PSYCHOLOGY 


SJ0J4:> [11! 30 S]eSJO\ 


rr) O t<v 

S S S 

"" I 

ir> N ro N 

ft 


a -A- 


poiTi?T)sqns Bpiiuog 


pai^iUto Bpiiiio^ 


poppn spimot, 


M »» \r. 


t> [HIG *il *p JO IlOp 

tmuiiiiostp iiT sjojtjf 


«c rj fio 

i-H 93 C'J 

* * I 


TMoA\ ^ 1»I 


J^Tiipno^ 

lc>0 -^1210 


safl/C) |]E 

eo^wQ 


(y/a) siijBilEd 
qsifSu^ 


(%) Bojoas 0402 


ojooe asuojdjiiQ 


00 o «0 U> 

??i S S5 Jg 

4- 


«0 M 


0JIO33 uifii|3u[uiitiQ 

JOiqilU 33BJi9AV 

F9SE3 JO 
joquini^ 


'S ^ flo 


.. too hn„ 

8 fl ^ «*Si 


w8 mS'SS 
Jji-H o 4!'” w ^ 


child m each group did not know any letters soiEciently to test 
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coiding to Monioc’s studv. In eiiors in icversals, consonant and 
vowel sounds, they would fall in the class expeiiencing severe dif- 
ficulty m leainmg to read. The non-foreign-laiiguage-scliool chil- 
dren, although in the classification of those cxpeucncing difficulty, 
in only one of these six comparisons fall in the seveic difficulty 
classification and then jUst leach its lower limit. 

Comparing all the cluldien making perfect orientation and zero 
difteience scoies with the rest, we find that they aveiagc higher on 
all reading tests and lowci on the differentiating errors, which would 
suggest a connection between stabilization of leading direction md 
ability to discriminate letteis and their sounds when seen in words. 
In studying scoies made bv children using different types of patterns, 
we find those using the English type only or using ifc in connection 
With reversed Chinese make nearly the same scoies (the diffeiencc 
being no more than would be expected from their diffeicnce m in- 
telligence scoies), but much better than the six who, at the end of 
the school year, were stdl using other patterns. 

Summary and Conclusions 

1 A test has been devised that gives an indication of the pre- 
ferred leading direction of an individual and is useful for sliowing 
the progiess made by small chikhen toward an idea of systematic 
pioceduie in naming a numbei of pictuics distributed over a page 

2. This test gives a numerical score that shows an increase with 
age fiom 6 at two years to 37 for seven-ycar-old sccond-giaders and 
a perfect scoie of 40 foi adults 

3. The test shows leliabilitj^ in the marked tendency of indivi- 
duals to repeat the same oi a similar performance in two diffcicnt 
tiials and a connection with the known prefeirccl reading direction 
m the tendency of adults to follow an oidei of n.aming similar to 
the diiection m which the language they aic accustomed to read is 
written 

4 The youngest children respond to tlic test by beginning with 
the picture iieaicst at hand or that which most attracts tlicir atten- 
tion Starting below the middle of the page 60% of the time and at 
the light over half the time, they then follow a haphazard order as 
they pass fiom one picture that attiacts them to the next Childicn of 
font and five ycais begin about half the time at the left and top .ind 
half the time towaids the bottom and right They show traces of a 
systematic type of procedure and some few make perfect records A 
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frequent type of piocedure with them is a spiral, that is, a plan that 
takes them fiist aiound the edge of the sheet and then fills m the 
centei if it is not forgotten* Anothci plan found more frequently 
With them than with older child icn is the 01d*Latin or a similar 
plan in which the ordei of direction leverses on alternate lines or 
columns, lesultuig in connected patterns. Six- and seven-year -old 
children approach the standaid leading direction of the language 
tliey arc beginning to lea in to read, and, by the second grade, piac- 
tically all children, except those who aie leainmg at the sarnc time 
to read two languages written in diffeient directions, make a perfect 
score on the test, repeat the same type of peiformance on two tiials 
and aie using the type of pattern corresponding to the direction of 
reading in the language they are learning, 

5. The test shows a low coi relation with chronological age, with 
mental age as measured by the Goodenough test of drawing a man, 
and with the ratings on the trait of oidcrlincss with tluec- and four- 
ycar-old children The paitial multiple correlation between the 
orientation score and both sets of ratings with both intelligence and 
chronologLcal age held constant is .394 O mentation ^^core and chrono- 
logical age with ratings and intelligence held constant show a cou ela- 
tion of 3S6=t 085, and the correlation between orientation scoie and 
score on the Goodenough scale with latings and age partialled out is 
.419% ± 079. Differences in average scores on the test for older 
child len rated as oideily and those latcd as flighty also indicate a 
slight influence of this factoi in score on the test, 

6. First- and sccond-gi ade school children making perfect oiienta- 
tion scores and those repeating the same pattern averaged signi- 
ficantly higher on the Pintncr-Cuiiningham. Primaiy Mental Test 
than did the others, the aveiage Pintner-Cunningham scores being 
23 0 for those with perfect orientation scoies, 16 6 for those whose 
scores were not perfect, 24,6 for those with zeio difference scores, 
and 16 6 for those with larger difference scores, 

7 The Reading-Direction Test shows significant correlation with 
ability in reading as measured by different leading tests • The dif- 
ference in avciage scores on Type I of Gates Primary Reading 
Test between those making and those not making perfect orientation 
scores being 5.2=!z,69, and for those making and those not making 
zero difterence scores being 5.0=i=.72; and for those using an English 
type of pattern and those using other types being 2 9d:,72 For 
those children who were given all thiee types of Gates Reading 
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Test these difterences were lespectively lL9it2.06, 6 6ih2 32, and 
6.8dz2 43, or, omitting foreign-language school, the last two dif- 
ferences were 8 8:h2 7+ and 12 3:di2 57. The few children inten- 
sively studied also showed similar differences in scores on Gray*s 
Oral Reading and the Iota Word Tests and a higher number of 
errors of reversal in reading among those who made orientation 
scores of less than 40, or who made more than zero in difference 
scores, and those who used pattern types other than English. 

8. Children attending foreign-language school make lower scores 
on the test, show greater variability in type of performance, and 
use the English type of pattern less frequently than do thoi?c at- 
tending English school only; the last difference, however, is the only 
one that is significant, 2 0dz69. 

9. When paired on intelligence scores and tested after varying 
peiiods of instruction, the forcign-language-school children m cacli 
school so tested scored lower on leading tests than did the other 
Oriental children The difference on the Gates Test, Type I, was 
3.30d:l 29; for those tested on Types I and II of the Gates Test 
ft was 7 24ri::2,76 The few mtensivelv studied also averaged lower 
on Giay^s Oial Reading Test and the Iota Word Test 

10. In tensive study of the enors made by Oriental children in 
reading seems to point towards a definite confusion of orientation 
among those children that attend two schools, which is probably a 
factoi in then delayed progress in reading 

11 Children may not be quite so disturbed by the different read- 
ing diLCction if they do not enter both schools at the same time 

12 It would be well for teachers of Oriental children attending 
foreign-language school to pay paitirulai attention to tcacliing the 
children the appioved English leading direction, specifically calling 
theii attention to the difteicnce, and to pay much attention to the 
teaciiing of wwds and letters easily confused m orientation 
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UEFFET D'fiTUDIER DANS UNE ECOLE DE LANGUC fiTRANGfiRE 
SUR L’APPRENTISSAGE DE LA LECTURE 
(Kesumd) 

Dans Ics lies Ilawaiennes, ou Ton a fait cettc ^tude, bcaiicoup d^enfants 
^tiidient chaque annee dans denx 6colc8 , lea ecolcs de TEtat, oi'i on les 
enaeigne a lire I’nnglais, et lea 6coIcs japonaiscs on chinoises, ou ils ctudient 
line langue oncntale 6ciite d‘un sens different de Vanglais, veiticnlement 
ct do droit h gauche, Cette dtude cssaie de decoiivnr I’elfct de cet effort 
d^npprendie a lire cn meme temps deux langues si difFcrentes et aussi 
laquelle de ecs diffcientes directions de lecture est la plus natiiielle pour 
1’ enfant qui ne salt pas liie. 

Dana cc but on a' fait un test oii I'on donne im notn h vingt-cinq tableaux 
places dans un can 6 Les siijets employes ont inclii 634 enfants ag^s de 
deux h neuf ans et US adiiltes Les resultats du test ont montrd une corre- 
lation avec la direction prefdrec dc lecture dca adiiltcs 

Les resultats pour Pordre naturel de ^a Icctuie n’ont pas ete conclusifs 
mais ils ont indiqu^ unc tendance che? le petit enfant h commencer au coin 
droit en bas de la page, d suivrc le Lord de la page ou la direction 
Koii 2 ontale plus souvent que la verticale, et A icnveiser lea directions clans 
les lignes alternecs. 

Les elevea des ecolcs de langnc etrangArc ont eii des resultats moms 61ev^3 
dans les tests standardises de lectin e qne les autres enfants onentnox, et 
P^tude de leiirs erreura semblent indiqnei une vraie confusion de Porienta- 
tion chez eux laquelle est probablcmcnt un facteur de Icurs progr^a plus 
lenta dans la lecture. 

Smith 


DIE EINWIRKUNG DER BESUCIIUNG EINER SCHULE MIT 
FREMDER SPRACHE AUF DIE BEMEISTERUNG 
DES LESENS 
(Refer at) 

In den Hawaiier Inseln, wo diesc Untersuchung durcb gcfulirt wurde, 
betreten jedes Jahr eine grosse Znhl von Kmdern zwei Schulen— die 
offentlichen Schuler, worm sie leincn, Englisch unci Japanesisch zu Icaen, 
oder Chinesische ScUulcn, woiin sie einc moigcnlandisclie Spiache atiidieren, 
die im Schreiben geiadc das Gcgenteil siir Englischen Sprache darstellt, da 
sie Ycrtikal und von lechts nach links gcschueben wird. In dicaer Unter- 
suchung wild der Versuch gemaclit, die Emwirkung zn bestimmcn von 
dlescm Vcrsuch, zu gleichcr Zcit zwei so verschiedcnc Sprachen lesen zu 
lerncn, und auch zu erforschen, welche dieser verschiedcncn Leseuchtungen 
dem im Lesen ungcbildctes Kind am naturlicligten ist 
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2u (lies cm Zweck wnrde erne Prufung nut Bilderncnnnng (picture 
naming) erfiinden^ woiin 25 Bilder in ein Quadrat geoiduet waren Ala 
Veisuciispeisonen dicnten 634- Kinder im Alter von 2 bi$ 9 Jahrenj iind 115 
Erwachsene Die Testbefunde erwiescn cine (positive) Korrelntioii mit der 
hevor^ugten Richtiing des Lesena del erwachseneii Versuchsperson 

Die Befuiide in Beziig aiif die naturgemasse Richtiing des Lcscna licsen 
keine Schhiesse zu, wieaen nber nu£ emc Tcndcnz des klcinen Kindca hm, in 
del unteien Ecke des B latte a, nnd reclits, aiizufangenv an dcr Kantc des 
Blattea entlang zu gclien oder horizontal forziifahrcn, dfter a]g vcrtikal, 
und auf jedei zwcjten Lime die Richtiing nmzuwenden 
Die Veisuchspeisonen die die Schnlcn mit Auslandischer Spraclie 
bcsuchteii erzielten an; stnndardizieiten Leseprufiingen (reading tests) 
niediigere Zalilcn ala die andcien moigcnlnndischen Kinder, und einc 
Untei suclumg ihicr IcUumec schieii hci lUneti au£ ciue bcaiimmtc Ycrwir- 
ning in del Oiientieriing hmzmvcisen die victleicht ciiic dcr IJraachen 
ihres langsamcren Weiterkominens im Lesen darstelU, 

Swim 



A STUDY OF THE LAUGHING AND SMILING OF 
PRESCHOOL CHILDREN'- 


Fiom iiie Child Development Inslitnlei Teachers Coilege^ 
Columbia UnivcisUy 


Gladys F Ding and Arthur T Jersild 


Why do we laugh and smile? This question has piovoked many 
volumes of theory and a few empirical studies Speculation as to 
various causes of lauglitei has hithcito received more attention than 
expel I mental lescaich. Foi this leason the subject still offers a fiuit^ 
ful field of investigation* 

The present study^ is based on obsctvations of 59 Chinese children, 
ranging m age from two to five ycais Each child was observed 
four liours oi moic. The pioceduic was to record each laugh and 
smile as it occuued, and to make a note of the stimulus situation 
which confionted the child when the response was made. The pur- 
pose of the study was to investigate the conditions which cause laugh- 
ing and smiling, to study the iclationslup between laughing and 
smiling and such factors as age, sex, intelligence, and other factors, 
to analyze individual diffeiences so fai as possible, and, in general, to 
compaic empnical findings \Yith prevailing tbcoiics in the field, 

Theories or Laughter 

If we disregard differences in the dialectic and terminology em- 
ployed by different wi iters, the mam theories of laughter may be 
summarized somewhat as follows. 

Laiigliter is a foim of deiision We laugh because of the pleasure 
we feel in finding ourselves superior to someone else. 

There are two kinds of laugh ter^ laughing ^Svith,” and laughing 

♦Accepted for publication by Carl Muichison of the Editor lal Board, and 
received in the Editorial Office, June 23, 1931 

^Tlic authors aie indebted to Dr. Lelah M Ciabbs for help in planning 
the study, to Misa Jessie Roddy and Mrs Y K CIui, the teacher a in charge 
of the school at which the study was made, and to Mrs. Pearl 13 Crawford, 
who made supplementary observations foi use in studying the leliabihty of 
the data 

The data were collected by the author first named, while the second author 
waa responsible for the organiyation and writing of the study, 
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The latter caiiies a sting and has its oiigui in malice and sclf- 

conceit 

Taughtei lesults fiom a sudden perception of the incongiuous in 
oui suiioundings 

We laugh because of contrasts in oui environment 

It IS the mechanical that causes laughter The behavior of a hu^ 
man being is laughable in pioportion as it icminds us of a tiiere 
machine 

AVe laugh because we aie happv Laughter arises from euphoria; 
It IS an expression of sheci joy 

It IS the absence of stiam, the healthy and uninhibited fnnclioning 
of bodily piocesscs which give use to laughter 

Laiightei is <i foim of ichixation, a means of rcleabing surplus 
energy If the oiganism is keyed to pci form a certain action, or is 
prepaied to meet a certain situation, the encigies so mobilized find 
an outlet through laughter if the stimulus for action takes an un- 
expected turn 01 IS suddenly withdiawn 

Laughter is a form of play. Like play, it is fice activity entered 
into foi Its own sake. 

Laughter is a vocal invitation to join in play. 

Laughtei is an cxpiession of the play instinct. 

Laughtei is instinctive in origin, pa s^j and may take place with- 
out any accompanying emotion in early infancy, wheieas latei it is 
much modified by convention. 

Laughtei gives expiession to instinctive sympathy 

Laughter is originally caused by tickling, and becomes associated 
with other stimuli through the principle of association oi the con- 
ditioned response 

Laughter lesults fiom gratification of subconscious and repressed 
wishes suddenly released fiom inhibition 

Laughter is associated with love The smile is an elaboration of 
the lip and mouth movements used in the nursing embiace, laughtei, 
which comes latet, arises when obstiuctions against love behavioi arc 
suddenly weakened or le moved 

The laugh is a vocal signal, earned over fiom primitive tunes, 
telling that all is safe.^ 

“Theories of laughter and smiling have been the subject of frequent re- 
views, so n detailed bibliography vrill not be given here, For general dis- 
cussions and rcfci cnecs, the reader is referred to Diserens (1), Eastman (2), 
Greig (5), Hollingworth (6), and Washburn (8) 
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Some of the above gcneializations overlap, although each one rep- 
resents at leabt one, and iii some eases several, approaches to the ex- 
planation of laughter and smiling. In the ensuing paragraphs, cm- 
piiical studies aic biicflv reviewed. 

Empirical Studies 

Diary recoids of individual babies, desciiption of situations which 
provoke smiles and laughs, of the pattern of the early smile and 
laugh, and of developmental sequences compnse much of the early 
cmpiiical hteratuic on smiling and laughter The obseivalions of 
Bell, Darwin, Preycr, Shinn, Pciez, Sully, Rasmussen, Moore, 
Deal born, Watson, Fenton, Sherman, and otheis liave dealt with 
many phases of early laughing and smiling. Studies of the responses 
of individuals in gioups, investigations made by mcanb of the ques- 
tionnaiie, and observations of laughtei and smiling in response to 
verbal, pictoiial, tactual, and othei foims of stimulation aie lepoited 
by Hall and All in, Waslibuin, Walkei, Moigan and Walkci 
Reports as to the time of the appeal ance of the fiist smile differ 
with different wi iters M. C. Jones (7) found smiling m response to 
the stimulus of an adult bending over the child and making a sound 
at the age of 39 days. All of hci subjects i esponded to this stimulus 
at the age of 90 days and ovei. It is generally agreed that smiles, 
presumably of a more reflex or mechanical chaiacter, appear a good 
deal earlier than this. f 

The laughtei and smiling of 15 infants duiing the fiist year of 
life were studied by Ruth W. Washburn (8) The infants were ob- 
served at regular intervals, Various foims of stimulation, such as 
“chirruping,” peefc-a-boo, threatening head, liand-clapping, sudden 
reappearances from under the table, levitation, and surprise box, 
weic used. The patterns of the infants* responses aie described. 
Washburn found that laughter occurred later than smiling; that, 
following then appearance, laughing and smiling did not correlate 
significantly with chronological age, mental development, or physical 
condition The threatening^head stimulus was found to be most 
provocative of laughter, while smiling was more frequent in response 
to peck-a-boo and sudden reappearance fiom under the table. 

The laughtei of 17 children, aged 2 to 4, was studied by A, C, 
Endeis (3) at the Merrill-Palmcr School, under the direction of L 
M Crabbs Encleis observed laughter as it took place under noimal 
conditions as well as in response to controlled stimulation. She found 
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thn.1: the fouf-ycar-olds had tlie highest laughter fieciucncv, next came 
the two-year-olds, and last the three-year-olds Motion and sound, 
oi a comb in tit ion of the two, were most effective in causing laugliter 
The childien laughed more when with other children than when 
alone oi with adults. In a studv by Alice Giegg (4) 40 houis of 
obseivation were devoted to 22 nuisery-school childien, It was 
found that laugh tei occuued more ficqucntly in connection with 
physical activity, and that children lauglited more in social situations 
than when alone. 

Procedure 

In the picsent study no expeiimental factoi was introduced save 
that of observing and lecoiding the laughs and smiles tliat occurred 
duiing the fiee play and noimal activities of children in a combined 
kindergaitcn and nuiseiy school. 

The childien all belonged to a single gioup, cm oiled uridei two 
tcacheis in a school in the Chinatown section of New Yoik City 
The total membership of the school was 59 Tlic main results of 
the piesent study are based on the rccoids of 50 of these children, 
all of whom wcie of unmixed Chinese stock, American-boni, and 
membcis of the school for at least thiee months prior to the begm- 
ning of the study The lecords on the remaining nine, three of whom 
were Euiasians (Chinese fathers, Irish motheis), and six of whom 
were newcomers at the school when the study was begun, were 
tieatecl separately 

In the group of 50 childien, there were 9 two-year-olds, 9 threc- 
veai-olds, 13 four-yeat-olds, and 19 five-year-olds The children 
came fiom 41 families. Eleven of the fathcis were i datively well- 
to-do business men; 24 of the fathers weie salesmen or partners in 
small stoics and restaurants, interpreters, or clerks m hanks, the re- 
maining 6 fathers were employed as waiters or as manual laborers^ 
and u'^eie relatively poor 

The school hoiiis were fiom one to three in the afternoon This 
piogram of aftemoon hours was governed bv the prevailing rnodc of 
life among the parents, most of whom worked late in the evening and 
began work late in the morning 

The piogram during the two hours at school offered much the 
same fieedom and informality that are found in the usual kinder- 
garten 01 nursery school. The children had a large plav-room, pro- 
vided with tables, benches, toys, a sand-pile, a slide, a teeter, and 
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space for play with wagons^ blacks, and othei mateuals Theie was 
no 1 oof ‘gat den ot outdoor playground The children icmaincd m 
this room duiing the two hours with no intenuption save that of 
visits to the batliioom. 

Obi^eivotional Method, The investigatoi spent a long time in 
making piclimmaiy obseivations. Various procedures weie tiled out, 
and recoids of Al situations in which laughing and smiling occuned 
weie made On the basis of this preliminary work a standard lecoid^ 
taking blank was devised. 

It was decided to observe each child on two difFeient occasions, 
scpaiatcd by at least one month^s time Each obscivation period 
began when the child ariivcd at one o’clock and lasted until he left 
at three Each child was accordingly obscived approximately for 
four hours. 

In addition to the leguiai schedule of four hours of obseivation 
of each child, ten of the children were fiiitlier obseivcd foi anotlicr 
peiiod of four hours, divided into two separate two-hour inteivals, 
for the purpose of checking upon the leliability of four hours of 
obseivation. Moicovei, duiing the couise of the study a second 
obseivei was intioduced on occasions to take simultaneous and inde- 
pendent recoids as a fuither means of testing the reliability of the 
data. 

The record blank which was devised on the basis of pieliminaiy 
study made provision for two entiies of each laugh and smile. Each 
response that occuned was numbered serially. The numbci which 

Abbrevi-ited Sample of Data Sheet 



Voices 

S 0 

Social 

contacts 

Speaking nnd 

spoken to Motor activity 
Ch Aduits Self Otlieis 

Music 

Act 

nnd 

Songs 

Laugh 

16. 


1 , 5. 

6, 17 

3, IS 



Smile 


2, 10 

4,20 t4 7, 9, H, 

19 

8, 15 

21 

12,13 


1,05 PM 1, goes down slide, 2, looks at T, both smile, 3, ch tries to 
put beads on her, 4, speaks to ch., 5, 6, rims and skips, 7, luiis after ch ; 
1 15 P.M 8, watches cU skip, 9, climbs slide, 10, holds ch *3 handj 11, 
runs to piano; 1^30 pm 12, sings with ch. , 13, same; 14, T speaks to her, 
15, tells cli to sit down; 16, T telling story Imitates bear’s voice; 2’00 pm. 
17, plays in sand, 18, watches ch kick block; I9, same, 20, speaks to ch , 
21, plays ami sings RiUff Roiuid Rosy with cli 
Symbols jS, Self, 0, others, ch , child or cliildien; T, teacher 
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identified a particular response was enteicd under a heading on the 
rccoid sheet repiesentmg the situation iti whicli the paiticulai ic- 
sponse occurred. In addition, each response was biiefly described in 
a note at t e root of the sheet. An abbicviatcd sample of the record 
sheet, and of the type of data on which the present study is based, 
IS given above. 

This sample illustrates the gencial procedure used in taking 
records In the mimeographed record sheets which wcic employed 
there were 20 captions (as compaied with the 9 given in the sample) 
covering as many difteient situations These captions were printed 
at light angles to the main body of the sheet, and were iiilcd ofE into 
sepal ate boxes thioughout the length of the record, The various 
captions, and the situations which they covered, wcic ns follows' 

Pictures Child laughs oi smiles when being shown or when 
examining pictuics 

Speakmo and spoken to, (/r) Child speaks to anothei child or to 
other childien, or is spoken to by cluldien {b) Child speaks to adult 
or IS spoken to by adult 

Ghild^s own motoi activity Child runs, skips, moves about, is 
active with arms or legs. (^7) Without mateiials, apparatus, or 
toys; IS simply on the go (Z^) With toys, materials, and apparatus 

Motor activity of others. Child laughs or smiles when watching 
others run, play, etc., without participating overtly in the activity it- 
self. (a) Others active with appaiatus, materials, etc, (b) Others 
active without materials, etc. 

Sioues, Laughs or smiles while attending to teacher telling a 
story 

Vocal sounds Outciies, imitations of sounds, vocal play; not 
used as language, but as expressive reactions or independent vocal 
activities, {a) Made bv self, {b) Made by others. 

Non-vocal sounds Noises, bangs, tapping, etc (a) Made by 
self {b) Made by others 

Moving things Child watches object in motion ; blocks tumble , 
wagon runs down incline; etc. 

Laughing j dying j or sniihng Persons Child lesponds to laugh, 
smile, or cry of other persons without having observed or participated 
in the situation which caused the other peisons to resi’iond. 

Non-VC) bal social contacts. Child has contacts with others, holds 
hands, hugs, kisses, laughs 01 smiles spontaneously in gieeting or 
meeting the gaze of another 
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Alone md passive Child exhibits no overt activity, sits or 
stands apait from group 

Music and moioi activity. Child is active on his feet, sways or 
claps his hands while music is being played or sung 

Music and souffs Child sits still and paiticipatcs in gioup sing- 
ing under duection, 

Azoktuaulness, clu?nslncss, Cliild falls, stumbles, is unsteady on 
liis feet, tups, etc, {a) Child himself {b) Others. 

Child being 'Mutiny/' clownish Child himself or otheis strut 
with cap pulled down over eyes, grimaces, acts *‘silly,’' etc (a) 
Child himself {b) Otheis. 

The items outlined above icpicsent faiily well-de/ined categoiies, 
although It is true that a given incident in the child's behavioi might 
contain elements of more than one of the situations just dcsciibed 
Whenever a child laughed with his back tuined to the obseiver, or 
under circumstances which did not peimit a ready judgment as to the 
stimulus which gave use to his icsponsc, the item was not iccorded 
The observer made no attempt to mtcipiet the child’s subjective 
state, only the objective features of the situation weie taken into 
account when, a response was enteied undci a given heading 

Mkasuremknts of Reliability 

Three procedures weic used to obtain a measuie of the leliability 
and accuracy of the observer’s records. One procedure was that of 
self-coi relation, The number of laughs and smiles recoidcd duiing 
the fiist two houis of obseivation devoted to each of the 50 children 
was correlated with the results of the second two-houi observation 
pciiod. The coefficient so obtained was +.54± 07 (pioduct 
moment). 

In the case of 10 children, a total of 8 houis of obseivation was 
made, The correlation between the results of the first and the 
second four-houi periods was + 89±: 04 (rank difference) 

A second method of finding reliability involved the use of a 
second observer This peison was given instructions as to the pio- 
cedure used in taking records, and theicupon the two obseiveis took 
simultaneous but independent lecotcls of the child's beliavioi Eight- 
een periods of observation, each pciiod 15 to 20 minutes long, were 
devoted m this manner to five childien by the two obseivers 

The agi cement between the numbci of items thus recorded by 
the two independent workers was 95%. The expciimentcr had re- 
coided 405 responses, while the second obseiver had recorded 387 
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Moie Significant than this comparison is the question as to the 
agi cement between the two obseivers in identifying specific laughs 
and smiles under the vaiious headings of the lecord sheet. By 
virtue of the seihil number given to each laugh and smile that was 
entered upon the rccoid and desciibcd in the footnotes^ it was pos- 
sible to follow the course of the child’s aclivit)-^ as set forth in the 
records and to find to what extent the two workers agreed in enter- 
ing specific responses undei similar headings of the lecord sheet In 
ordei to count as a case of agicemeiit, tire lesponse had to be identi- 
fied in similar terms m the descriptive footnotes and also entered 
under the same heading on the iccoid sheet 

Each pail of the 18 simultaneous obscivafcion records was 
examined accoiding to this piocediiic, The agieeinent be- 
tween the two obseiveis was calculated in terms of pcicentagcs 
/ total number of items of agieeinent \ 

I — m i 1 r^“ I The pciccntage of agree- 

\ total numbei of items lecorded / « » 

ment in the eighteen cases was found to lange fiom 70 to 100%, 
with an average agreement of 90%. 

Still anothei, although less significant, procedure was used in 
checking upon reliability The two teacheis in charge of the chil- 
dren weie asked to rate each child with icspect to the rehativc fre- 
quency of his laughter and smiling. A four-point rating scale (A, 
B, C, D, where A — child laughs and smiles i datively very much; 
and D = laughs or smiles veiy little) was used The experimenter, 
in turn, found each child’s quartile rank in the observational records 
The coefficient of contingency between the two scries was 83± 12 

Results 

Table 1 shows the number of laughs and smiles obscivcd in con- 
nection with each of the general situations covcicd in the study 
The figiues aie based on the results of a regular schedule of four 
houis of observation of each child plus foui additional hours devoted 
to each of ten of the children The results of the supplcmcntarv 40 
hours of obsei vatiofi resembled the mam body of data so closely that 
the findings for the entire 240 hours of recoid- taking are picscnted. 
From Table 1 it appears that decidedly the greatest amount of 
laughtei and smiling occuried in connection with some form of 

motor activity, ^ ^ 

That the laughs occurring in connection with the child s own 
motor activity (including motor activity in lesponse to music) out- 
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TABLE 1 

Situations Provoking Laughing and bMiLiNc, and Numum of Laughs and 
Smiles Recorded for Each Suuation During 2+0 Hours 
or OusEiiVAriON or 50 CiiiiDiirN 


Stimulus situation 

Laughs 

Smiles 

Total 

Child’s own matoi activity 

398 

1786 

2184 

/i, With inatermia, toys 

(186) 

(822) 


b Without materials, toys 

(212) 

(96+) 


Motor activities of otheia 

139 

103+ 

im 

a With mnterialB, toys 

(59) 

(W) 


b Without materials, toys 

(80) 

(590) 


Speaking and spoken to 

97 

1328 

142S 

a, Clijld and child 

(8+) 

(792) 


b Child and adult 

(13) 

(536) 


Muaac and motor activity 

76 

345 

421 

Non-vei bal social coiiCactb, liiiggmg, etc 

26 

676 

702 

Music and singing 

5 

141 

146 

Being ‘^fiinny” clownish 

21 

31 

52 

a Child himself 

(8) 

(11) 


b, Others 

(13) 

(20) 


Non- vocal sounds 

IS 

52 

67 

a. Made by child Iiimself 

(IS) 

(35) 


h. Made by others 

(0) 

(17) 


Vocal sounds 

7 

19 

26 

a Child himacif 

(1) 

(8) 


b, Othcis 

(d) 

(11) 


Stones 

8 

27 

35 

Pictuies 

9 

69 

78 

Alone, inactive 

1 

52 

53 

Laughing, smiling, and ciying persons 

2 

37 

39 

Awkwaidness, self and others 

5 

10 

IS 


number the laughs occuiiing in connection with all other situations 
combined , 

That smiling occurs approximate! 5^ seven times more frequently 
than laughing (total laughs, 280 ; total smiles, 5644 ), 

That tlieie are 1 datively moic smiles^ relatively fewer laughs, in 
connection with social situations than in connection with the child's 
own motor activity; 

That laughing or smilmg did not occur ficquently in lesponse to 
healing or seeing another smile or laugh, or in response to seeing an^ 
othcT cry or stumble and fall or behave in an awkward mannei 
The results seem to indicate that the child’s laughing and smiling 
are a latlier free accompaniment of his geiieial dctivity* Theie ia 
no evidence that special conditions, such as deiision, response con- 
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ditioned by early tickling, elaboration of love beliavior, iclease from 
lepiession of subconseioxis desires, and similar factois which have 
been set foi th in theories of laughter have any outstaiidiiig cdicacy 
la piovokmg a child to laugh or sunk. To be sure, the investigator 
who merely recoids each situation as it stiikes the eye has no way of 
piobmg the child’s subjective state or of detecting the effects of pie- 
vious training and conditioning Some geneial impiessioiis with le- 
gtiid to the specific factois just iifUned were obtained, howevet, 
duiing the couise of the observations These will be touched upon 
at a latei point. 

Tabic 1 gives a gcncial pictuic of the child’s behavioi lather than 
a detailed analysis of the effectiveness of each stimulus situation, 
The high fiequency of laughing and smiling observed in connection 
with motoi activity no doubt aiiscs paitly from the fact that the 
child devoted a laigei poition of his time to motor activity than to 
othei puisuits Foi this reason we cannot sav that motoi activity 
alone, for instance, is more piovocativc of laughtci than motor ac- 
tivity in response to music, since only a limited time was devoted to 
music Likewise, the child len had more occasion to speak to one 
another than to speak to the two adult teachers, so a higher fre- 
quency of Liughtei for the former situation would be expected 
Even so, the table leflects the vaiiety of situations which cause the 
child to laugh oi smile during the couise of his free activity in a 
nuiseiy school 

It was obseived thioughout the couise of the study that tire 
children who weie most ready to laugh and smile were also more 
active in then play The lecoids do not contain an itcmi 7 Ctl account 
of each move made by each child while he was undci obseivation, 
but the footnotes of the iccord sheet of each child do give a picture 
of his gioss movements from place to place and of his changes from 
one activity to anothei These lecoids suppoit the observation that 
the childien who exhibited the gieatest amount of energy also showed 
the highest laugh tei and smilmg frequencies Moic wiU be said 
conceining individual difrerences in latei discussion It is pertinent 
at this juncture, howevei, to comment briefly on the high associa- 
tion between motoi activity and laughter and smiling. 

The objective data compiled in this study, supplemented by gen- 
eial impressions obtained during the study, lead the authors to the 
opinion that in many instances the laugh and the smile do not reflect 
the operation of a peculiar stimulus but simply reflect a state of 
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geneial body activity on the part of the child. Tlie child who 
makes fiec use of his aims and legs is also Itkclyi at the same time> 
to use freely the muscles involved m producing the laugli and smile, 

The activity of the lattei muscle gioups is a part of the general pic- 
ture. For this icason, the explanation of lesponses of this kind 
should be sought not by imiuiry into the occasion for the specific 
laugh Qi smile but by inquiiy into the factors which underlie the 
cliild's geneial physical activity. Stated m somewhat figuiatlve 
teims, the abundance of eneigy which detcimincs the child's use of 
his arms and legs in spontaneous activity overflows incidentally into 
the muscle groups which aie active in the laugh oi smile 

To be suic, the laugh and smile may occur on many occasions 
when physical activity is not prominently in evidence Tlie fact 
that the child laughs and smiles moie leadily when in the company 
of other child len than wlien alone, that he may smile simply when 
meeting oi gieeting another person, and that some specific situations 
arc more closely as^^ociated with laugh tci than others, would indh 
cate that a single hypothesis of laughter will not suffice to cover all 
the situations ui which the response may occur 

As miglit well be expected, the childicn diffcied widely in the 
frequency of then laughter and smiling. One child avciaged 62 * 

smiles per hour while he was under obseivation, while at the othei 
exticme theie was one child who had an avciage of only 3. Three 
children laughed an avciage of 8 times pei hoiii, while eight children, 
exhibited no laughter at all. Table 2 shows the distribution of 
average numbeis of laughs and smiles pei houi exhibited by diffeicnt 
childien duiing fo\u houis of observation of each child 


TABLE 2 

Distribution of Average Number or Lauohs and Smiles Per Hour 
Recorded During Four Hours or Observation of Each oi 50 Ciiiidren 


Smiles pei 
hour 

No children 

Laughs per 
hour 

No children 

0- 9 

6 

0 

8 

10-19 

16 

1 

10 

30-29 

18 

2 

8 

30-39 

7 

3 

8 

+0-+9 

1 

4- 

5 

50-59 

0 

5 

3 



6 

1 

60-<9 

2 

7 

4- 



8 

3 
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No figuies directly comparable with the aveiagcs in Table 2 can 
be found in other studies of white cliildreiL Gregg (4) reports an 
average of about 1,30 laughs per houi from her obseivations on 
nurseiy-school childien This aveiage is lowei than the figuie ob^ 
tamed in the piescnfc study on childicn of a wider age langc, 
Endeis (3) lepoits aveiage numbei of laughs per day for each age 
level rcpiesented m hei study, The averages aic lowci than those ob- 
tained in this study, but the authors do not have at hand the neces- 
sary figures foi making a compaiison of numtei of Jauglis pci hour 
Even though no dueet compaihons can be made, it appeals that 
the Chinese childien used in this study laughed quite ns much as the 
Caucasians studied by othei investigators 'rius finding is latlier 
inteicsting in view of the fact that Chinese adults have been legarded 
as being perhaps less given to expressive reactions than Caucasian 
adults 

Table 3 sliows the average numbci of laughs and smiles per hour 
obseived at each age level, separate averages aie given «ilso foi bo}s 
and gills. 

It appeals in Table 3 that the three-j^eai-old children )iad the 
lowest laughter and smiling ficqucncies It is intciesting that a 
similarly low 1 aught ei score is shown for three-y ear-old children in 
the study repotted by Enders (3), 

The table fuithei shows that the boys laughed less frequently 
than the girls at all foui age levels On the other hand, the boys 
smiled moie fiequently than the guls at three of the lour age 
levels, Due to the limited numbei of cases, and the high vai lability 
of the scores, these diflerences do not have significant statistical re- 
liability The ratliei consistent indication of moie subdued evpres- 
sivc reaction on the part of the boys is, however, of some intcjcst 


TABLE 3 

AvERACt Numder of Lauchs awd Smiies P£R Hour CLAssirmu Accorbind 

TO Acc ARD Sex 


Age in 
months 

N 

Total 

Laughs Smiles 

N 

Boys 

Laughs Smiles 

N 

Gsrls 

Lnughs Smiles 

24-35 

9 

3.06 

23 27 

4 

2 46 

25 54 

5 

3 55 

2(46 

36'47 

9 

1 36 

15 31 

S 

1 43 

17 OS 

4 

1 29 

13 14 

48'S9 

13 

2 21 

23 02 

6 

1.73 

24 36 

7 

2 60 

21 92 

60-71 

19 

3 92 

23 59 

11 

3 29 

23 51 

S 

4 87 

23 71 

Av, 

(50) 

2 86 

21 90 

(26) 

2 44 

22 77 

(20 

3 3+ 

20 96 
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In Table 4 age diitcrcnces in laughter and smiling aie tieated 
Iiom the point of vieu'’ of the stimulus The table sliows the per- 
centage of the numbei of laiiglis and smiles obseivcd during 36 hours 
of observation at each age level that occinicd in response to each of the 
vaiious stimulus situations Thus, the figiuc 54, which appeals first 
m the tabic, indicates that 54% of the laughs rccoided during ob- 
servations of the two-yefii-old children occuued m connection with the 
cliild^s own motoi activity. Some of the situations which weic ticated 
scpaiately in an earlier table aie lieic combined under moic inclu- 
sive headings. 

In Table 4 it «ippcavs that motoi activity is the most fiequent 
occasion for laughtei and smiling at all age levels. There is evi- 
dence, liowevei, that at the five-year level motoi activity is lelatively 
less effective than at earlier years, while the situations “speaking and 
spoken to by childicn,” and “music and motoi activity*^ are more 
significant at this age than m caiUci years. 

TABLU 4 

Peucfutace or Totai. Number of Observed Laughs and Smiles Provoked 
DY Each of the Various Situations During 36 Hours or Observaiion 
At Each Age Level 


Situaiion 

2 yis. 

Laiigha 

3 yrs 4yrs 

5 yi8, 

2 yrs 

Smil 
3 yis 

cs 

4 yrs 

5 yrs, 

Child’s own motor 
activity 

54 

58 

56 

39 

34.0 

33 0 

30.4 

29 0 

Motor activity of others 

25 

16 

21 

17 

21 0 

23 0 

21 4 

18 0 

Speaking and spoken to 
by children 

5 

4 

7 

13 

80 

11 0 

ICO 

ICO 

Speaking and spoken to 
by adults 


0 

0 

1 

60 

70 

7 0 

10 0 

Non-verbal social con- 
tacts, embraces, etc, 

2 

4 

4 

4 

19.0 

15 0 

10 0 

11.0 

Music and motor activity 
combined 

+ 

0 

7 

15 

2,0 

30 

60 

80 

Music and singing 
combined 

0 

0 

0 

2 

1 0 

3 0 

20 

30 

Laughter, smiling and 
crying of otheia 

0 

2 

0 

0 

1 

1 0 

1 0 

5 

Moving things 

0 

0 

1 

2 

10 

1 0 

17 

4 

combined 

0 

0 

0 

1 

1 

1 6 

2.0 

1 6 

Stones 

0 

2 

1 

0 

2 

3 

1.0 

3 

Being ''funny” , grim- 
acing; awkwardness, 
self and others 

8 

0 

2 

3 

6 

00 

5 

4 

Soundsj noises, including 
vocal, self and others 

0 

14 

1 

3 

14 

3 

6 

1 6 

Alone, unoccupied 

0 

0 

0 

0 

50 

1 0 

4 

2 
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The lesults shown in Table + suggest a paitial, although not uH' 
equivocal, explanation of the higher lauglitci ficquencies at the two- 
yeai as compaied with the thiec-yeai level The younger children 
show fi somewhat higher peicentage of then laughter in connection 
with situations involving other peisons This conforms to an im- 
pression which the obseivei frequently gained during the course of 
the study. The oldei child len tended, on the whole, to be more 
active on then own initidtivc than did the yoiingci ones, but, at the 
same time, theic Was a tendency on then pait to iavor the smaller 
childien wth then attentions The small t wo -yea 1 -olds wcic often 
taken by hand and played with by the oldei childien, and apparently 
weic made to feel more at home and moie fiec to express them- 
selves. The thiee-year-old children weie not as often babied in this 
raannei, on the one hand, noi weie they always capable of holding 
their own against the oldei children The writci is of tlie opinion 
that this impicssion comes neater to explaining the differences be- 
tween the two- and three-year laughtci and smiling iccoids than 
any assumption that theie is an intiuisic difference between children 
at these ages. 

Correlated Piienomen-^ 

The data obtained fiom the observations, supplemented by other 
recoids and measuiements, gave opportunity foi a few interesting 
correlations 

The Correlation hetiveen Laughing and Smiling The foicgoing 
tables have already indicated a tendency toward conclation between 
laughtei and smiling frequencies so far as the stimulus situations and 
the age and sex gioupings are conccined, The lelativc propoitions 
of laughs and smiles diffei substantially, however, when different 
situations aie compaied Thus, there is a lelativcly higher pio- 
portion o-f laughter in response to motor activity, and a icLativelv 
highei piopoition of smiles m connection with social contacts and 
conversation. The further question arises, what individual differ- 
ences aie theie in the pioportions of laughs and smiles? Docs one 
child smile much and laugh little, while another laughs much and 
smiles little? To answer tins question, the laughing and smiling 
fiequencics lecorded for each of the fifty childien during four hours 
of obseivation were coiiclated The resulting coefficient was 65=h 
.06 Thi*? coefficient is fairly high and would seem to indicate tliat, 
so fai as the m dividual is concerned, the child who laughs much 
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tends also to smile mucli It would be uiteiestmg to find whethci 
the same relationship obtained in the case of adults 

Lanffhter {is Rdnied to Age The tables have shown a tendency 
towaid liigliei ficqucncy of lauglitei and siniling at the five-year 
level, low frequency at the thicc-yeai level, and httle difteiencc be- 
tween the two- and the foui-ycai-olds. The same lack of any note- 
worthy age lelationsliip is seen in the con elation between laughter 
frequency and iige, which gave the low coefficient of .27 ± 09 
Ldiightei and Height The couclatioii between these two factors 
was also lowj r — 06 This indicates a negative con elation be- 
tween Luightei and Iieight with age constant, and would seem to 
show that in the case of the children used ni this study laughter docs 
not occur moie ficquently among child len who aie tall for their age 
than among those who are lelatively undersized, (The coireLitioa 
between height and age was 72; tlie partial coi relation between' 
laughtei and height, age held constant, was — .17,) 

Laughiet and Hetoht-IV eight Ratio, These factois were coi- 
related in a fmther attempt at finding a iclationsliip between laugh- 
ter and physical build The coefficient was negligible! (-)- 04) 
Laugkiei and Intelligence It was rathci difficult to obtain in- 
telligence ratings of the children, due to language liantlicaps Several 
tests weie tried out, on varying numbers of children It was found 
that the Van Alstync Pic true Vocabulaiy Test could be used with 
the greatest number of children. Chinese terms weic substituted foi 
English Woids The childien who were too young or too old to 
qualify for the test weie eliminated. There icmained 26 children 
to whom the test was given. The median CA of tliese children was 
50 months, the median MA obtained on the test was +9 months 
It will be recognized that the intelligence measuiemcnt was not as 
adequate as it might be The correlation between mental age and 
number of laughs was insignificant 12, as compared with 

a couelation of +26 between laughtei and chronological age. 

Laughtei as Related to Hnti itiounl Status. The children were 
given health examinations twice a year On the examination cards 
prepared by the visiting doctors each child was rated I, 11, oi III, 
according to his nutritional status There ratings weie correlated 
with the number of laughs, and tlie resulting coefficient was +.23 
±10 The limitations of a coefficient so low, and based on a senes 
containing only three intervals, -will be recognized. 

Laughter and Socio-econonnc Status, An attempt was made to 
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rate the home of each child on such points as income of the father, 
mini her and size of looms m the home, general living conditions, 
cultural conditions, etc. Due to the exploitation of Chinatown by 
sight-sceing enterprises, the inhabitants are on. guard against inquiry 
into thcii piivate lives, so that data for these latings were difficult to 
procure Tlie coi relation between frequency of laughter and the 
socio-economic latings that were obtained was negligible (; = — 07. ) 

Incidental Observations and Case Studies 

Even though an investigatoi may ti3^ to steei clear of subjective 
factors in a study such as tins, no one can devote 240 hours of ob- 
servation to a group of childien without obtaining many impressions 
which are of scientific interest. A variety of such impressions, sup- 
plemented by quantitative data, follow. 

Behavior of Eutasians and of Children Who Had Recently Joined 
the Gionp Sepaiate records were made of the three Eurasians and 
of the SIX children who had come to the school only a short tunc 
before the study was begun. The Euiasians (who had Chinese 
fathers and lush mothers) seemed to be at a distinct disadvantage. 
Two of the thiee were brothers, so they could play with one an- 
other, even though the group as a whole would not receive them 
The thiid child, who had neithei km noi friend at the school, had 
to play by himself most of the time. The two brothers sometimes 
laughed heaitily m tWcir play with one another, but the other chil- 
dren took no notice of their laughter The third child would some- 
times act apparently in an effort to wm the attention of other 

children, but he seldom succeeded 

The six children who v^erc newcomers at the school liad a some- 
what similai situation to face during the early pait of their stay. 
Among the six there was no single laugh, and only a few smiles dur- 
ing the fiist two houis of observation of each child. 

Identical Twins A and B had all the outward appearances of 
identical twins They were indistinguishable to the teachers who 
had known them for a yeat, and when the observer took her records, 
she had to tie a ribbon to the arm or hair of the particular twin 
whom she was obseiving. The two were constanth'^ together. Even 
though two cases cannot support any general conclusions, the conn.- 
parative measurements of the twins are of some interest. Below 
(Table 5) are given the laughing and smiling scoies of the two, and 
certain other measurements 
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TABLE 5 

Comparison or Two Twins Identical in Appearance 






. 


bl) 




Name 

<i 

o 

No of 
laughs 

No of 
smiles 

Merrill 

Palmer 

MA 

J. a 

u bS 

Drawn 

Test 

1 

Van 

Alstync 

Height 

in- 

Weight 

lb 

A 

+5 

1+ 

130 

51 mo, 

37 5 

66 

42 

41 13 

31 S 

B 

15 

4 

90 

50 mo. 

49 5 

refused 

45 

42 25 

33 5 


The compaiisons in Table 5 indicate that the twins weie con- 
sideiably less identical in actual measurements than in general ap- 
pearance. Twin B, in addition to being somewhat tallei and heavier 
tlian A, was icgaided by the tcachcis as having a somewhat more 
healthy complexion than A Yet A scored consideiably higher m 
laughing and smiling, even tliough the conditions surrounding the 
two wcie almost identical by reason of their close companionship. 

Siblings. Thcie were many siblings in the gioiip of childien, 
among them were foui who belonged to the same family. These four 
attracted attention by leason of the infiequency of then laughs and 
smiles. The children ranged in age from 68 to 26 montlis. The two 
youngest siblings did not exhibit a single laugh dining foiu hours of 
observation ; the oldest laughed only twice, and the next oldest only 
once The investigator received permission to obseive these chil- 
dien in their home, The same absence of laughter was noticed 
there Theie was no evidence of especially ligid discipline or of 
nagging in the home The family lived in looms adjoining the 
fathei^s jewelry store. It was noticed that when the childicn moved 
about in the store, or played in the nuisciy, they were very re- 
luctant to pick up toys 01 other objects It is possible that the chil- 
dren had been trained veiy eaily to move cautiously among the 
jewelry cases at home, and that this training influenced also their 
behavior in the nurseiy school. 

Sympathetic Laughiet As indicated in a foiegoing table the 
children sometimes laughed oi smiled upon observing another child 
laugh without, appaientlv, having watched oi pai ticipatcd in tile 
situation wliich caused the othei child to laugh. The responses in 
this categoiy weie relatively few in number From anotlici point 
of view, howcvci, the factoi of sympathy appealed to be bomewhat 
significant Cliildien were observed to laugh oi smile more icadily 
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at the activities of their brotheis or sisters oi of friends than at the 
antics of children with whom they had not associated closely, 

Dei isiQ^ii Theie was piactically no evidence that densioii or a 
feelmg of superiority aic lesponsible for children’s lauglitcr The 
awkwaidness of others, of a kind whicli is supposed to piovokc laugh- 
ter in the adult, seemed to have little effect on these youngsters. 
When a child tupped, fell off an object, tumbled over while run- 
ning, or stumbled in his play, the other child len did not seem to 
legard the episode as funny, Theie was a ciippled boy in the gioiip 
who had a hard time in keeping his balance while ^\alkiIlg Tho 
othei children sometimes watched him, but showed no inclination to 
Luigh 01 smile at him New childien who arrived when the study 
was in progicss likewise showed no tendency to laugh oi smile at' 
hm when they observed his unsteadiness foi the first time, The boy 
himself, however, would frequently smile when he noticed that 
someone had seen him stumble. On no occasian was a child who had 
previously been deprived of a toy oi otlieiwisc dominated by anothei 
observed to laugh when his competitor tumbled or came to gnef. 

Motor Activities as Related io Laughter and S/ntbng The high 
fiequency of laugh tei and smiling associated with motor activitv has 
already been stressed. When the cliildien were romping about, 
playing with toys and mateuals or simply running and kicking tlicir 
heels, then laiightei and smiling gave the impicssion of being simply 
a natural accompaniment of their behavior. The response which 
occuriecl when the child was playing on the slide iisuallv took place 
only aftei he reached the flooi at the end of his descent This ob- 
servation lends some support to the view that laughtci is an outlet 
for pent-up energies 

Mnstc. When lively music was played, the children lauglied and 
smiled profusely If the cluldicn weie seated, they would often be- 
gin to clap theiL hands, and the moie aggressive ones would leave 
theii seats and romp about the room The laughter m response to 
music was usually accompanied by more oveit activity 

Giymg The original plan of this study was to investigate Giving 
as well as laughing and smiling. This plan was carried tliroiiph, al- 
though it soon became apparent that the data on crying would be 
veiy limited, Duiing the entire 240 hours of obseri'^ation only 16 
instances of crying occur icd, Neaiiy all of the ciymg took place 
when the child was shuck by someone else, or deprived of lus toys, 
or pushed over and caused to fall When the child stumbled or fell 
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or Otherwise appealed to hurt himself when lie alone was lesponsiblc 
no instance of crying was obscived. Tlic civmg that was obseiYed 
seemed to rise more fiom resentment of the deeds of others than from 
actual pain to self. 

Summary and Conclusions 

The picsent study is based on 276 houis of observation of 59 
children, members of a Chinese nursery school and kindergarten, 
ranging in age from two to five years. Each laugh and smile was 
recorded in terms of the situation in which it occurred The pur- 
pose of the study was to find the occasions which give rise to chil- 
, dren's laugh tei and smiling, to study individual differences, age 
diffeiences, and to study factors associated with children’s laughing 
and smiling. 

It was found that laughter and smiling occuircd most fiequently 
in association with general motor activity; that the three-ycar-old 
children responded somewhat less frequently than the children of 
two, four, and five years; that smiling occurred approximately 
seven times more frequently than laughing, that the laughing and 
smiling occiiriing when the child was physically active at play out- 
numbered the responses observed in all other situations combined , 
that the older child responds somewhat more frequently to social 
contacts and to music than does the youngei child 

The children laughed and smiled moie fiequently when observing 
their brothers or sisters or close fi lends than when in company with 
stiiingers; child icn who weie newcomers at the school lesponded 
veiy little, there was evidence that Chinese children laugh and smile 
quite as much as Caucasians who have been studied by other investi- 
gatois. 

Marked individual diffeiences in frequency of laughtei and 
smiling appealed The hequencics bore no significant relationship to 
age, intelligence, nutritional status, height, weight, or socio-economic 
status. 

The girls showed a somewhat highei laughter ficquency at all 
age levels, while the boys exhibited a greater number of smiles than 
the girls at three of the four age levels included in the study. The 
leliability of these differences was not substantial, iiowevei 

There was no evidence to support the view that laughter repie- 
sents a feeling of superiority, or of derision; or that tickling, release 
from repression, perception of the incongruous or of the mechanical, 
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01 love behaviol, or othei special factois stiessed in theories of laugh- 
tei have any outstanding efficacy m causing the response. Some in- 
stances of laughter in lesponse to apparently dclibeiate attempts at 
being funny weie obseivcd, but these were infrequent. 

On the wliole, it appeals that the laughing and smiling of children 
fiom two to five occui pi edommantly in connection with general 
physical activity The laugh and the smile appaiently seivc, m large 
measuie, as «a motoi outlet m lesponse to many forms of stimulation. 
The fact that tlic child lesponds moie fiequently when in the com- 
pany of otheis than when alone no doubt arises in part from early 
social conditioning, in pait from the incicased stimulation to general 
activity provided by the piesencc of other individuals. 
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UNE 12TUDE DU HIRE ET DU SOURIRE DES ENFANTS D’AGE 
PR^SCOLAIRE 

‘ (Resume) 

On a 6tudi6 le nre et Ic soiirire de 59 enfants chinois, ag^s de 2 5 nns 

On a observe chaqiiei enfant qiiatre heures on plus. On a fait line notation 
de chaqiie reponse et de la situation devant I’enfant quand il a ri on souri 
On a trouve que le nre et le sourire atrivcnt Ic plus freqii eminent avec 
Vactivite motrice de I'enfant Lcs enfants ont rl et aoun plus avee dea 
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compngnona amicaiK quo «uls on avec ties iiicoiuiiis Lea enfanta de trola 
ans ont \l et souri moms fiiiqiieiiimcnt que Ics enfant*? d’nutics flges Une 
compaiaison cntie ce-? rdsuitata et les aimes reaultats publics suggcrc que 
I‘enfant chinoig nt ct soiiiit niisgi freqiiemment que I’enfant cniicasien Lea 
filles ont tcndii h lire phis, et a sonnic iclntivemcnt moms que Ics gargoiis, 
mais la ronstance de la (Hffciencc a 6te peu elcvce On n'a tiouvc niicime 
coi relation signihante entie In ficqiieiice clii me ct du souiiic et de tcis 
factcurs que la tnillc, le poids, de mitution, on I’age mentaK H a 
eu aiicune Evidence que dc tcls factcins que Ic chatouillemeiit, Ic compoite- 
ment d’amoin, le relachement de la icprcssion, la deiisioti, I'lucongimte et 
d'auties conditions donnee*? dans les tbcoiics du rue possedeiit iiii pouvoir 
special dc causer le riie ou le soiinie Des giandcs diffei cnees mdivid- 
ucilea, ineme entie les enfnnts eleves dans des conditions qui scmblent 
parcilles, suggcicnt I'eflfet d’nn conditionnemcnt anterieiir et des idiosyn- 
ciflsieg peisonnelles non etudiees 

Ding lt Jersild 


EINE UNTERSUCHUNG DES LACHENS UND DES LACIIELNS 
VORSCIIULPFLICHTIGER KINDER 
{Refei at) 

Es >>«rde das Lachen uud Lucheln von ucun-imd-funf/ig Cl\u\e8i‘'cl\cii 
Kindern im Altci von 2 bis 5 Jahicn iintcisuclu Jedes Kind 'wiudc vici 
Stunden Inng oder langer untersiicht Es wurde tine Notieiiing gcmaclit 
liber jede Rcaktion iind ubu die Situation dci das Kind gcgciii]beibtand> 
jedesmab dias ein Lachen odei ein Lachein stattfand 

Es xeigte sich, da as Lathen \ind Lachelu am liAurigaten im Zusammenliang 
mit del motojTischcn Tntigkeit des Kmdes smtifand Die Kmdei lachten 
und Inclielten in dei GcscHschaft freundlichci Spielgeiiossen haiifigei als 
wenn sie allein oder iintei Frcmden ivnien Die diehjabngen Kinder 
laclitcn und lachelten aeltcnei nis ICindci in anderen Leliensaltein Vei- 
gUichc 2 wiscUen den gegenwartigcn Bcfimden und andcien vcioffentlichtcn 
Daten 'iveiscn daiauf hin, dasa das Chincsisclie Kind ebenao liaiiBg lacht 
und lachelt wie das Kauknsischc Die Madchen erwie^cn cine Tendcn^, 
hduhger zu lachen und rclativ seltencr lachein als Knaben, abei die 
Zuvcrlasaigkeit des Untcischiedcs war gering Es ^eigtc sich kciiic bedcut- 
same Koirelalion zwischcn Unufigkoit des Lachena und LacHelna emeiseits 
und Elcmenten wie Grossc* Oewicht> Ernahrungsziistand, odei geistigcs 
Alter (mental age) Man fand keinen Bewcis dafur, dass Elcrnente wie das 
Kitzeln, hebbaberisches Denehmen, die Bcficiung von Uiiterdiuckiingen 
(repiesslons) dcr Spott, die Inkongriiitat und andcre Umstande die in 
Theonen des Lachens uwahnt worden sind bei dem IlLivoirnfeti des 
Lachens oder des Lncholna besondcrcs wiiksam sind. Die giossen in- 
dividiiellen Untei seined e, auch untei Kindern, die unter aiigenschejnlicli 
ahniichen Umstanden er?oger worden waren, weisen auf die Einwirkung 
voihergehender Bcdinguiig (condilioning) und uneifoiachtcr pcisonlichei 
Idiosyncrasicn bin 


Ding und Jersiid 



A STUDY OF THE READING AND READING IN- 
TERESTS OF GIFTED CHILDREN* 

Fiovi the Psychological Laboi atones of Noilhwesteru University and Ohio 

Utnvemiy 


Paul A Witty and Harvey C Lehman 


Theic has been in iccent >cars considerable careful study of 
mentally superior cliildien Genetic studies of such cliildren have 
been made by Tcrman, Hollingwoith, and othcis duiing the hbt 
decade (11, 6, 1), 

The wiiteis have attempted to answer some of the questions 
aiismg from the speculation legarding gifted cluldren Fifty gifted 
childien (IQ 140 oi highei) wcic identified, aiid the following 
information was assembled foi each child 

1. National Intelligence Test, Scales A and B, Form I 

2 Stanford Revision Binct-Simon Intelligence Test. 

3 Stanford Achievement Examination (Educational Attain- 
ment) Advanced, Form A 

4. Overstatement Tests, [Two tests wcie devised to measinc 
(1) honesty in school situations and (2) a tendenc3^ to over- 
state knowledge.] 

5 A test of veisatility of play interests (Lehman Play Quiz and 
supplementaiy data ) 

6 Plivsical measurement of height and weight and lecoid of 
physical development 

7 Extensive home infoimation including data upon caily develop- 
ment, family history, interests and aptitudes for each child, 
(Paients latcd the children upon social and moral tiaits ) 

8 Extensive school infounation including ratings by teachers and 
lecords of school progress 

9 Reading interest and activity. 

Foity-one children of IQ 140 and above weic selected from the 
public schools in Kansas City, Missouri Nine children of the de- 
sired standing were found in Lawiencc, Hutchison, and Baldwin, 
Kansas The child len in Kansas City were Identified by testing all 
children in Giades III-VII, inclusive, who fell m the 100 percentile 

♦Accepted for publication by Leta S Hollingwortli of the Editorial Board 
and received in the Editorial Office, Octobei 14, 1931 
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on the National Intelligence Test, and including only those who 
scoiccl 140 IQ 01 above on the Staiifoul Revision of the Binet- 
Simon Intelligence Test. 

The oiiginal study of 50 gifted childicn was made m 1924-1925 
Follow-up infoimation was seemed from time to time, and in 1929- 
1930 a rathci detailed study was again made Compaiison of the 
standing of the group in 1924 and 1929 has alicady been published 
(14) The gioup included 26 boys and 24 giiU* All childien were 
in Giades III-VII inclusive when they weic fiist tested. The 50 
children in the 1924 study were paired according to sex, age, and 
race with SO notmal childien (IQ 90-100). A control group thus 
was piovided and compai Isons were made with the gifted gioup. 

During the months of March and April, 1929, tlie follow-up 
investigation was staited, Data were obtained by means of qnes- 
tto?maires and objective Usis The children weie studied in the 
following respects 

1. Physical development and health 

2. School recoid 

3 General information 

a) Social and moral tiait.s 

b) Activities m and out of school 

c) Abilities, talents, and inteicsts 

d) Future plans 

One phase of the study dealt with reading. The purpose of this 
paper is to present detailed infoimation regarding the reading and 
the reading interests of the children. It is first desirable for the 
reader to know something of these unusual children. Table 1 gives 
the MA, CA, and IQ of each child These data were secured in 
1924 Some of the outstanding chaiactciistics of the gifted group, 
revealed by the 1924-1925 study, follow. 

1, The gifted group has IQ’s 140-183, The mean IQ of the 
entire gioup is 152, the means foi the boys and girls fall in the same 
class interval IQ 150-155' 

2. The physical status and genet al growth of the group aie un- 
doubtedly above average Typically, the gifted child is not a physi- 
cal weakling. He is somewhat above normal in his pliysical develop- 
ment when compared with unselcctcd childicn of tlic same CA. In 
most tasks requiring motor intelligence, he exhibits supeiiority He 
approaches the norms for the average child more closely in physical 
traits and motor ability than in mental ability. 
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TABLTi 1 

DisraitjUTiON op Fifty Girpto Children According to Grade CA MA 

and IQ (192+) ’ 



School 

grade 

CA 

MA 

IQ 


School 

grade 

CA 

MA 

IQ 

1 

6-A 

135 

234 

173 

26 

5-A 

116 

162 

140 

2 

6-A 

130 

217 

167 

27 

S-B 

108 

198 

183 

3 

6-A 

124 

207 

167 

28 

S-A 

107 

194 

181 

4 

7-B 

127 

210 

165 

29 

5-A 

121 

206 

173 

5 

7-B 

144 

234 

163 

30 

6-A 

126 

214 

170 

6 

7-A 

136 

223 

163 

31 

4-A 

no 

176 

160 

7 

S-B 

115 

186 

162 

32 

4-A 

99 

156 

157 

S 

7-A 

127 

200 

157 

33 

5-A 

130 

202 

155 

9 

4-A 

115 

179 

156 

34 

5-A 

131 

202 

154 

10 

5 -A 

122 

189 

155 

35 

4-A 

108 

166 

154 

11 

6-A 

141 

213 

ISl 

36 

5-A 

129 

198 

153 

12 

5 -A 

111 

180 

151 

37 

5-B 

116 

177 

152 

13 

5-B 

118 

178 

151 

38 

S-A 

130 

197 

ISl 

H 

4-A 

101 

152 

150 

39 

8-A 

137 

205 

150 

15 

5-A 

127 

189 

149 

40 

7-A 

137 

205 

ISO 

16 

7-A 

146 

216 

148 

41 

6-B 

123 

185 

150 

17 

5-A 

123 

190 

148 

42 

4-B 

108 

163 

ISO 

18 

5-A 

126 

185 

147 

43 

5-B 

113 

169 

ISO 

19 

4-A 

121 

178 

147 

44 

4-B 

117 

175 

149 

20 

4-A 

112 

164 

146 

45 

5-A 

128 

189 

147 

21 

4-A 

147 

194 

143 

46 

S-B 

114 

168 

147 

22 

7-A 

148 

208 

141 

47 

6-A 

131 

191 

146 

23 

7-A 

154 

216 

140 

48 

7-A 

147 

210 

143 

24 

7-A 

151 

212 

140 

49 

5-A 

130 

185 

142 

25 

7-A 

152 

212 

140 

SO 

8-B 

154 

216 

140 


3 There is a marked excess of English, Scotch, and Jewish stock 
lepresented. These data corroboiate Terman’s results (11) 

4. Most of the childien have had the advantages of stimulating 
cultural influences in the home. The average amount of formal 
education of the parents is tliirteen yeais; tiic average annual income 
of the paients is $3200, and in most of the homes newspapers, maga- 
zines, and books aie abundant This is, of course, not true in all 
cases The boy who earned the highest IQ and wlio also made the 
highest vocabulaiy scoie came fiom the humblest liomc He used 
the library constantly and leaincd to lead at four yeais of age. The 
fathers of the gifted gioup are engaged in business and piofcssional 
pui suits mainly, and are consideiably above the avciage in their 
vaiious occupational groups in success. The ancestry of the children 
holds numcious scientists, statesmen, educators, and writers of note, 

5. The mean IQ of the group is 152 j the mean EQ is 136, and 


476 


JOURNAL OF GENETIC PSYCHOLOGY 


the mean progiess quotient, 116. The unjustifiable educational le- 
tardatioii shows the inadequacy of the piesent school oigaiir^ation in 
taxing the supciioi mental capacity of the gifted child The excess 
In educational achievement above tlie iioim is geuPial lathei than 
special. The most outstanding achievement of the gioup is in lead- 
ing; poorest attainment is found in handwriting^ aiul spelling. 

6. The inteicsts of the children leflect gcncial siipciioiity. Ver- 
satility and vitality of intciest characteiize this gioup The children 
engage m the same numbei of play activities as do aveiagc children, 
but they aie somewhat moic solitary and sedcntaiy in then play. 

7. In ratings of cliaiactci and in scoics on objective tests, the 
gifted child exceeds the .iveiagc child to a maikcd extent. The tests 
are admittedly inchoate, and the latiiigs aic somewhat unreliable 

The 1929'1930 study biought out the following facts. 

1. The gifted chiUrs IQ now is lower than it was in 1924-1925 ^ 
Nevertheless, he still exhibits superior mental ability The IQs 
now obtained by the Teiman Group Test laiige from 121-180, 
mean 136, The coefficient of con elation between the oiigiiial in- 
dividual mental ages and group measures of intelligence is -)- 66i: 05. 

2 The avciage piogicss quotient of the group now is 112; at 
the time of the fiist study it was 116, The school apparently is 
making little effort to provide adequate educational oppoitunity foi 
this group. Acceleration which has been uigcd by Ficcinan (*1) 
and Gates (5) is not practised Little effort is made to emich the 
curriculum for the gifted group, and no child of the oiigindl gioup 
is now in a special opportunity class 

3 In spite of the failuie of the school to cxpciimcnt or to provide 
enrichment, the gifted child continues to maintain a liigh level in 
geneial infoimation. 

4 Failure to respond well to discipline has incicased duiing the 
interval, and the boys aic decidedly worse offcndeis than the girls 
Several of the children are considered difficult to manage ^ 

5, The childien display vocational inteiests at the present time 
which ate more consonant with theu ability than those exhibited 

^Gifted children have usually been found to do jeagt well In hamlwiiting 
This may be because giEted children aie competing with cUikUcn chiono- 
logically older 

Vor a 8ix-yeai peiiod Teiman found an average drop of 9 points in the 
IQ’s of gifted children (1, p, 25). 

®Cf Holhngworrti (7). 
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five years ago* Fmthcimore there appeals to be a rcstiiction oi 
vocational icitercstSi anJ se\ differences are proiiouncecli 

6 The gifted children paiticipatc gcneiouslv in school life, and 
thev carry academic iionois somewhat more frequently than the 
control group. 

The gifted childicn’s reading interests were studied by three 
methods (1) the children’s reports, (2) teachers’ estimates, and 
(3) paiental statements 

The chilciien were asked tJuee times during 1924-1925 and one 
time only in 1929 to supply the information following* 

1 IIow many houis per week do you spend upon lending 
which IS not assigned m school ? 

2 Maiiv the kinds of book reading you most enjoy Rank 
1, 2, and 3 the types you like best T)ic rank (1) is lo i)c 
given to the best-likcd type T/jtee iyfics only aie to be ranked, 

a) Tinvel stones 

/») Biographies 

i’) Novels (loinance) 

d) Novels (home oi school life) 

£?) Novels (adventure) 

/) Science stones 
{ji) Short stories 
/i) Detective stones 
i) Mystery stones 
;) Autobiographies 
k) Essays (general) 

/) Essays (comical or satiiical) 

;//) Myths or legends 
7 i) Music or ait books 
o) poetry 

3 List the books you have read or have staited to read 
dutwg the past <we£k (This information was rectiiestcd upon 
Monday ) 

^ List the magazines you aie reading and state wluch ones 
you like best (Magazine reading was studied only during the 
1929-1930 investigation ) 

5 State approximately the number of books you have read 
diuing the past two months 


The wnteis have reported previously that there is a somewhat consistent 
tendency for boys to choose piogiessively occupations a little more closely 
related to then mental ages as they advance through the grades Ihe 
writers have found also that theie is a restriction of vocational interests 
With increased matin ity Sec Witty and Lehman (IS) 
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TAHLE 2 

Amount or Timk Spent by Fii'ty Gified Children im Reading 




Hours 

Mean 

pei week 
Range 

Teachers* judgment of gjftcd gioup 

( 192+) 

8 

2-12 

Tencheis’ judgment of control gioup 

(192+) 

3 

1- 8 

Parents’ judgment of gifted group 

(192+) 

9 

2-12 

Tcaclveis’ judgment of gifted group 
Teachers’ judgment of control group 

(1929) 

12 

M6 

(1929) 

5 

0- 6 

Girls’ report (average of three investigations) 

6.5 

1-12 

Boys’ icport (average of thiee investigations) 
(192+) 

55 

3-14 

Girls' report (1929) 


8 

0 5-20 

Boys’ report (1929) 


75 

1-25 


Time Spent in Reading 

The averages of the three reports made m 1924-1925 concerning 
the number of horns spent upon leading were computed foi the gifted 
and for the control groups. One similar report was obtained in 
1929-1930 Table 2 sets forth the amount of time spent by the 50 
gifted children in reading. 

The average for the boys (who lepoitcd their leisuie reading three 
times during 1924-1925) was 5j4 hours pei week; the range was 
3-14 hours, For the girls, the average amount of time spent m 
voluntary leading was houis, and the lange was 1-12 houis 
Noticeable indeed is tlic difference between the teachers* estimates of 
the time devoted by the children to leisure reading and the reports of 
the children. Tlic teacheis stated that the amount of reading which 
the gifted children engaged in would require an average of eight houis 
per week (1924-1925), while the amount of reading of the contiol 
group would require an average of 3 houis only per week. The 
teacheis’ estimates resulted from observation and subjective judgment 
of the child len. These reports are pi ob ably less reliable than are the 
reports of the children. Each child stated the amount of time spent 
in reading in 1929-1930 The repoit was foi one week only. The 
girls* average was 8 hours pei week at this time and that of the 
boys 7.5. 

Table 2 gives also the teachers* judgments of the amount of time 
devoted to reading by the gifted group of children in 1929-1930 
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According to the teachers, the amount of time spent each week in 
reading incieascd fiom an average of 8 hours to 12 hours during the 
five-year interval These data aie somewhat similar to those pub- 
lished by Terman (11) and by Cov (2). These estimates of the 
teachers (as well as those of the parents) are subject to an in- 
dcteiminable amount of erior They aie perhaps in excess of the 
true amount of leisme leading, due to factors such as the exceedingly 
rapid late of leading among gifted childien, the halo effect of 
superior mental ability upon judgments, and other items. The le- 
poits are of interest chiefly m coiioborating the children's reports, 
and in revealing the incieasc m time devoted to Icisme reading by 
gifted children as chronological age advances 

Both the teachers estimates and the childieii's own repoits In- 
dicate that the amount of time devoted to reading increased with 
advance in chronological age This increase was not consistent with 
age^ and the number of cases renders the finding unreliable Uiirks, 
Jensen, and Terman (!) found “practically no dependence upon 
age witliin the age-iange (13-18)^* in their follow-up study of gifted 
childien, Poi the 50 gifted childieii herein reported, there was a 
decided increase m amount of time devoted to reading between the 
fiist repoJt (1924-1925) and the second report (1929) 

Another feature of this study is of special interest The estimates 
of the children regarding the numbei of books read were verified by 
the teacheis’ reports The average mutvbei of books \cad in a two- 
month interval was 12 for the gifted and 5 for the control at the 
first testing. Five yeais later, the average foi the gifted was 14; 
for the control, 6. All of the data give clear-cut evidence tliat tlie 
voluntary leading of gifted children is extensile and exceeds greatly 
the amount which mentally aveiage children do Additional but 
less reliable data aie presented in Table 3, the teachers’ rcpoits 
of the comparative amount of leisuie reading of gifted children 
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TAliLE 4 

Kind or Rpading Enjoyed Most dy Fimr Giftpd Children 
Check Jist results Rank distiilnition 


Type of book 

Boys’ 

192-1^25 

ranks 

1929-30 

Gills’ 

1924-25 

lanks 

1929-30 

Novels (adventure) 

1 

1 

3 

3 

Novels (home or school life) 

12 

11 

2 

2 

Novels (romance) 

4 

2 

1 

1 

Detective stones 

5 

10 

4 

15 

Mystery stones 

2 

9 

5 

6 

Science stones 

3 

3 

15 

14 

Biogiaphies 

6 

4 

9 

12 

Myths and legends 

13 

12 

6 

7 

Essays (general) 

7 

5 

10 

4 

Essays (comical or satirical) 

15 

6 

IV 

8 

Autobiographies 

S 

7 

13 

9 

Shoit stones 

9 

13 

7 

13 

Poetiy 

10 

1+ 

12 

5 

Drama 

11 

8 

11 

10 

Music and art books 

H 

15 

8 

n 


Table 4 displays the type ol book reported as best liked by the 
gifted group both m 1^24-1925 and in 1929-1930 Intcicsting sex 
diffeienccs may be observed Paiticularly noticeable is the tendency 
of the girls to report novels of romance oi tliose dealing with liomc 
or school life as then bcst-likcd reading Boys, on the othei hand, 
report, as favoiites, novels of adventure and of mystery^ Both the 
boys and the girls enjoy detective stories The boys* books fall into 
the fields of science, biography, histoiy, adventure, and mystery more 
often than those of the girls The gifted guls read moic often than 
the boys books of fiction and of home and school life The giils 
read a little more fiequently than the boys, and then reading tastes 
arc decidedly more homogencoris 

Table 4 gives also the lank assigned by the gifted children to 
books of different t5^pcs in 1929-1930 The popularity of the ro- 
mantic novel for the typical giil is still appaient, the typical boy is 
now inteiestcd in books of adventure, lomance, science, and bio- 
graphy* Bo til sexes now are interested in essays, 

Tlie books listed in Tables 5-9 give a faiily accuiatc pictuic of the 
leading interests of gifted children. Titles lange fiom the poorest 
to the best* Zane Grey, Halibuiton, and Wiiglit aic icad by a con- 


®rn general, these sex differences are like those which Jordan found for 
mentally average children* See Jordan (10^ pp 290-292)* 
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TABLE 5 


Ten Most Popular Books Reported by Gipted Bovs (1924-1925) 


Name of book 

Author 

— • 

Huckleberry Finn 

Clemens 

— 

Treasutc Island 



Twaly^Thonsmid Leagues Unde} the Sea 

and 


0th ef Stories 

Verne 


My stay Stories 

Poe 


Ameitcantzaitoit of Ed^aid liok 

Bole 


Life of David Ciockeit 

Crockett 


Autobiogiaphy 

Franklin 


The Palbfindc} 

Cooper 


Roughing It 

Roosevelt 


All about Elecinciiy 

Knox 


TABLE 6 

Tpn Most Popular Books REPORTrn 

BY GitTED Boys (1929) 


N<imr of book 

Author 


Ivan hoe 

Scott 


Royal Road to Romance 

Ilalibiirton 


The Glonotts Advcniuie 

Haliburton 


Where the Blue Begins 

Morley 


Mystery Howls 

Various authors 


The Sioty of Philosophy 

Odfant 


Revolt in the Desirt 

Law le nee 


Story of a Bad Boy 

Aldrich 


Seuiimeutal Tommy 

Banie 


Son ell and Son 

Deeping 



sidciablc number.^ The reading as a whole, howevei, appeals de- 
cidedly supeiioi in type. Tables 5-8 piescnt the ten best-hked books 
lepoued by the childien in 1924-1925 and in 1929-1930, The titles 
alone do not reveal the versatility of interest which cliaracteiizcb 
the gifted For example, tlnce childien repoitcd Ethan Ftomc as 
a favorite, otheis, /] Lost Ladyj Bnddenbtook^j and Ji^an Christophe 
Among biogiaphv and autobiogiaphy are PFe and 7he Ghiious 
Adventure (the last title is peiliaps mcoiiectly classified) And }et 
the childien leported Thnt Man HeinCj Villon, and Napoleon An 
unusual fcatuic was the large number of mystery stories mentioned 
one time only 

Thcje books aie cited by some teachers and critics as infeiioi in quahty 
Many may doubt the validity of these citations The writers, however, 
believe them to be valid. 
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TABLE 7 

Tem Most Popular Books Reported by Gifted Girls (1924-1925) 


Name of book 


Authoi 


LUth l^Gincii 

Bnuker 

The Prince tnul the Pauper 

Treasutc Island 

Jungle Book 

Vamiy Bair 

Se^enleen 

Horne Book of Fefse 

Poems 

Jei etiiy 


Alcou 

Dodge 

Clcniciia 

Steven'ion 

Kipling 

Thackeray 

Taikington 

Stevenson 

Tennyson 

Walpole 


TABLE 8 

Ten Most Popular Books Reported by Gifted Girls (1929) 


Name of book Authoi 


The Green Bay Tree 

Brom field 

Pociry 

Millay 

The Crisis 

Churchill 

Royal Road to Romance 

Haliburton 

The Scarlet Letter 

Hawthoi ne 

One Increasing Purpose 

Hutchinson 

Color 

CuUen 


LindheigH 

Sorrell and Son 

Deeping 

Glorious Apollo 

Bnrrmgton 


TABLE 9 

Ten Best-Liked Magazines (1929) 


Boys Girls 


A met lean 

Popular Mechanics 
Liberty 

Literary Digest 
National Geographic 
Saturday Evening Post 
American Bay 
CollieAs 
Tune 

American Mercury 


American 

Good Ilousekeepmg 
Cosmopolitan 
Saturday Evening Post 
Ladies Home Journal 
Golden Book 
Literary Digest 
National Geographic 
Tme 

YowiVi Compamon 
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Tlie magazine reading is of special mteicst and significance. The 
favoiitc magazines vary greatly in quality, and they probably reficct 
the particular opportunities of the children. It is difficult and 
hazaidous to geneiallzc fiom data such as these. Undoubtedly, the 
magazine leading depends to a laige degree upon the reading'ma- 
terial piovided in tlie home. Nevci theless, the choice of magazines 
IS fail ly desii able, and discloses again the versatility of the children's 
leading interests. 

The fiction leading is undoubtedly a product also of special 
impetus and motivation provided by the home and the school. All 
of tlie leading must be evaluated with the fact cleaily In muici that 
the childien come, in most instances, from supcnoi homes, wJierem 
reading maleiials are likely to be abundant and somewhat supeiior 
in quality 

Within iccent years a number of significant studies have been 
made of childien^s inteicsts in reading (3, 8, 9, 12, 13), The 
school can help gieatly to raise the clnldien’s standaids of enjoyment 
by providing them with opportunity to read the best of those books 
and magazines which they like. The data m this papei indicate the 
books winch gifted childien within ceitain CA limits prefer to read 
These data may be icgaidcd, therefore, as supplementary to the 
studies of children's leading inteiests that have been published pre- 
viously The limited numbei of individuals included in this study 
KS piobably moie tlian offset by the fact that these gifted children 
have read extensively 

Psychologists have uiged repeatedly that the gifted child’s cur- 
iiculum be enriched The picfened voluntary reading of the gifted 
chdd points the way to an cniichmcnt and one that will not dull Ins 
interest in reading, 
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um trVDE DE LA LECTURE ET DES INTfiRfiTS DE LECTURE 
ms ENPANTS BJEN POU£S 
(Resume) 

Get aitlde donne dcs renseignements ddtaiH^s sur la Uctuie ct les in- 
Ur&ts de lecture de SO enfants bieri doues (Q.I. 140 plus). On presents les 
donnies de quelques recheiches faitea cn 1924 et en 1929 Les sources dcs 
donn^ea aont. (1) Les r^gpon^es de? enfanta, (2) lea notations ct les evalua- 
tions du maitre, (3) les rapports dea parents. La pi^sentatlon inclut des 
rapports sur, (1) Le temps consacr^ h la lecture, (2) Les types de morceaux 
qiu ont plu |e plus aux enfants, (3) Les noms dea Uvres et des revues lus 
le plus frequemment par les gar^ons et par les lilies, On resume brievement 
I'etat mental, lea histoirea de I'enseignement, P^tat physique, ct les traits 
soclaux du groupe, P’Qilleurs, on donne dca donnees comparables de tons 
les details pour une groupe d'jntelhgence moyenne (Q.I. 90-110) On peut 
considerer res donneea guppl6mentairea A celles pubUdes antdnemement sui 
la lecture dca enfanta bien dou6s Le petit nombre d’enfants compcis dana 
ceCte etude en est peuf-etre unc limitation importantc Cependant, les 
anfanta put bcaucoup 1u, et les donn^es sont pi^acnti^cs en detad 

WUTY ET Lehman 
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EINB UNTERSU CHUNG DES LESENS UND DER LESEINTERESSEN 
BEGADTER KINDER 
(Refer at) 

Djese Abh and) ling emhaJt aiisfilhrJiche Augaben uber das Lesen nnd 
die Lescinteicasen von 50 begabten Kmdern (Intelligenzquoticnt uber 140) 
werden Angaben gem adit aiis Untezauchungea die in 1924 und 1929 
(liirchgcfuhit woiclen sind Die Ouellen der Angaben sind folgenclc (1) 
die Auasagen (responses) der Kmdcr, (2) die Nofierungeji und Absciint- 
zungen der Lehier [uber die Kinder], (3) die Benchterstnttungen der 
Eltern, Die Abhandlung bcnchtct unter Anderem uber (1) die gesammte 
2eit die dem Lesen gewidmct wird, (2) die Ait der Lcktiirc die nm 
meisten gefallt, (3) die Namcn der Bucher und Zeitschnften die von 
Madchen und von Knaben am meistcn gclesen werden. Die gcistige Bc- 
schaffenheit (mental constitution), die pedagogischen Anamnesen (educa- 
tion a 1 histories), dei WpeiJiche ^iistand, und die sogiaJen Eigenschaftcn 
der Gruppe weiden kurz zusammengefasafc PerHer 'iverdcn verglcichbaie 
Angaben in Bezug auf alle dics€ Gegenstande uber erne geistig mittei- 
maasige (average) Gruppe dargeboten (Intclligenzquoticnt 90 bis 110) 
Diese Angaben dm fen als Tataachen angeselien werden die die vorher 
uber die Lektiire begabter Kinder gesammelten ergatizcn Die Kleinhclt 
der Zahl der in diesei Unteisuchung beruckalchtigten ICindci gtellt viellcicht 
?men deutlichen Mangel der Unterauchung dan Die Kinder haben nber 
weitlnufig gelesen und die Angaben werden ausfuhrlich dargestellL 

Wiirv UN 2 > Deem AW 
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A SCfJEME FOR GJlADJNG THE REACTIONS OF CHILDREN IN A 
NEW SOCIAL SITUATION— ERRATUM 

Ruth W. Washdurn 

On page 93 of this volume Parts A and B of Chau 1 have been trans- 
posed Rend legend A 'Vvitli the giaph labeled B, and vice vciaa 


THE STANFORD REVISION OF THE BINET-SiMON TESTS 
COMPARED WITH THE PINTNER-PATERSON SHORT 

performance scale^ 

IIpnry Fkinderg 

The purpose of this paper is to present the results of a study comparing 
what Piofcssor Rudoif Pintner calls ^'concrete mtciligence’* as determined 
by the Pmtnci-Patcrson Short Pertoimance Scale with general intelligence 
a% detei mined by the Stunfoid Revision of the Binct-Simon Testa The 
study comprises 807 cases seen since September, 1926, at the Mental Hygiene 
Clime, a nmt of the Jewish Social Service Buieau of Detroit and an out- 


*May we express our appreciation to Profensoi Rudolf Pintner and to Di 
Harry E August for their valuable suggestions 
The Mental Hygiene Clinic, associated wuh the Jewish Social Service 
Bureau of Detioit, ts a cieation ot Mis R, M Lipson, Dnccior ot the 
Bureau, who, with her accustomed foresight, saw the impoitance of the 
association of such a clinic with a family case woi k agency* With the aid 
of Di. Nellie Perkins, then of the Juvenile Couit Clinic, and of Dz TJie- 
ophile Raphael, then of the State Psychopathic Hospital, Umveisity of 
Michigan, the Clinic started its opeiations in the fall of 1923 In the 
spring of 192+ the Clinic was accepLd by the Board of Trustees of the 
Umveisity Hospital as an out-paticnt clinic 
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patient clinic of the State Psychopathic Hospital of the University of 
Michigan 

As far as possible, all cases coming to the Clinic for psychological ex- 
amination who were chronologically five years or more were given, among 
others, two testa, the Stanford Revision of the Binct-Snnon Tests and the 
Pintncr-Pateison Short Performance Scale Of those receiving both ex- 
aminations within the same month, the writer recorded the gross age results 
of the performance on the Stanford Revision of the Binct-Simon Testa (le, 


table 1 

Distribution of Increment 


Female Male Children Female Male Adults 
children children (total) adults adnlts (total) Total 


Childrens’ Aid 


Society — ^local 


and state offices 

49 

47 

Department of Public 
Welfare 

13 

11 

Detroit Hebrew 
Orphan Home 

U 

16 

Detroit Public Schools 

4 

4 

Detroit Public Schools^ 
Department of At- 
tendjnee 3 

10 

Detroit Public Schools- 
Psychological Clinic 

i 1 

5 

Florence Cnttenton 
Hospital 

0 

0 

Fresh Air Society 

1 

0 

Girh’ Protective 
League 

0 

0 

Jewish Child Caie 
Council 

17 

19 

Jewish Social Service 
Bureau — Boy’s Dept 

1 

66 

Jewish Social Service 
Bui eau — Childrens’ 
Bureau 

15 

20 

Jewish Social Service 
Bureau — Family 
Welfare 

62 

68 

Jewish Social Service 
Bill eau — Gills' 
Department 

13 

0 

Juvenile Court 

1 

0 

North End Clinic 

38 

58 

Pei sonal 

9 

24 

Piivnte sources 

3 

7 

Total 

2+2 

355 


96 

14 

0 

1+ 

no 

24 

10 

5 

15 

39 

27 

0 

1 

1 

28 

8 

0 

0 

0 

8 

13 

0 

2 

2 

35 

6 

0 

0 

0 

6 

0 

1 

0 

1 

1 

1 

0 

0 

0 

1 

0 

I 

0 

1 

1 

36 

2 

0 

8 

38 

67 

0 

34 

3+ 

101 

36 

0 

0 

0 

36 

130 

22 

18 

40 

170 

13 

18 

0 

18 

31 

1 

1 

0 

1 

2 

96 

50 

20 

70 

166 

33 

2 

3 

S 

38 

10 

1 

5 

6 

16 

597 

122 

88 

210 

S07 
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mental agca of S years to 8 years 11 months, incUisiv'c, were recorded as 8 
years), and the medjnj] mentaJ age the pan cut attained on the Pjntnei- 
Paterson Short Performance Scale, the patient’s chronological age, sex, and 
the diagnosis he received according to Termnn'a dassincation Thus, any 
case which received an IQ on the Stanford Revision of the Binet^Simon 
Tests of 70.4 and below -vvoiild be classified ns feebleminded, 70.5 to 80 4 as 
boideiline, 80 5 to 90 4 as dull normal, 90 5 to 110 4 as normal, 110 5 and 
above na supciior For correlation purposes, D N C, on the Pintner-Patcr- 
soti Short Performance Scale was evaluated as 3 

Testing conditions were quite similar tliroiighoiit All of the tests were 
given by the wiiter Of the battery of tests the patient received, the brst 
two given him were the Stanford ReviMon of the Binct-Simon Tests and 
tile Pintner-Pateison Short Performance Scale In 98% of the cases, these 
tests were given the patient between 9 and 11 in the moining, As fai as 
possible every effort was made to examine the patients under the most 
propitious circumstances Precautions weic taten to rule out illness and 
emotional disturbances and to establish a favorable clegiec of rapport before 
testing was begun Privacy was insured 

Description 

Of the 807 cases herein reported, 597 were children, 210, adults, 354, 
females, 443, males; 242, female chiidicn^ 355, male childicn, 122, female 
adults, and 88 were male adults, Adults had attained the age of 15 
Since the inception of the Clinic many of Detroit's social agencies have 
made use of its facilities Table 1 shows the clas8i5c«ntion of cases as to 
age and sex, also the social agencies fiom which they were referied 

Cases included m this senes were rcfciicd for a whole gamut of condi- 
tions which ordinnnly come within the purview of the child guidance 
clinic, psychological clinic, vocational guidance clinic, and the out-pntlent 
psychiatiic dime Cases were referred for everything from psychometiic 
tests to institutionalirntion The laigest number of cases were seen because 
of social maladjustment which took the form of more oi less seiious 
delinquency, 


TABLE 2 

Distribution of IQ’s 



No 

Mean IQ 

Range 

All Cases 

807 

89,44 

30ST57 3 

Children 

597 

92 78 

40 6^157 3 

Female childien 

242 

92 3S 

48 5^129 8 

Male children 

355 

93.08 

40.6-157 3 

Adults 

210 

79 93 

30 5-121 8 

Female adults 

122 

76 90 

36 4-118 7 

Male adults 

88 

8415 

30 5-121.8 

Females 

364 

87 18 

36.4-129 8 

Males 

443 

91 30 

30 5-157 3 
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A desciiption of the intelligence renge of the cases may be represented 
by an analjsis of the IQ's they attained on the Stanford Revision of the 
Binet-Simon Testa (sec Tabic 2} 

The curve of distribution is skewed somcwliat to tkc left, The IQ, on 
the average, was generally higher for the males than for the females, and 
for the children than for the adults, 

rhe tests used were given to the j)atient'i in accordance with the methods 
prescribed by their respective authors, [For description of the Stanford 
Revision of the Biftct-Simon Tests, see Terman (3, pp. 321 If ) ] The teats 
used in giving the Pintner-Paterson Short Performance Scale were The 
Mare nnd Foal, the Seguin Form Board, tlic Five Figure Form Board, the 
Two Figure Form Board, the Casuist Form Board, the Mannikin, the Feature 
Profile, the Ship Test, the Picture Completion, and the Cube Test fFor 
detailed description aee Pintner and Paterson (2, pp, 25-69) ] 

CORUBLATIDNS 

General CortclfttionSi The general correlation between the two tests 
will be seen in Table 3, 

Cot t elation — Cfnidren mth AdufU The correlation of the various groups 
of children and adults is indicated in Table + It is rather obvious from 
this table that children’s scores on the two tests correlate better than do 
those of adults, This is partly due to the limitations iti the ranges of the 
two tests It must be lemembeied that the highest possible median mental 
age on the Pintner-Paterson is 15, 

Got) elation — Males and Females. The correlation of the performance be- 
between males and females la indicated in Table 5, By and large, there 
Bccms to be little difference between the performances of the males and 
females The feebleminded males seem to correlate better than the feeble- 
minded females> while the borderline females and dull females correlate 
better than the males 

Cot relation by Diagnoses Correlation? with individuals grouped nc- 
coidmg to Tci matins classification are compared in Table 6, In the first 
section, the childrens’ section, the male and the female sections indicate a 
tendency for the correlation to nse with the ascendency of the IQ, ^ That 
this tendency is not completely borne out is probably due to the limitations in 
the range of the testa as well as to the small number of cases represented 
in each group, 

ComjVfirisort ou Bnsis of C4fo«o^o</i<-<T^ Age Levels. The median menttil 
age as well as the mean age was taken into consideration with the results 
evidenced in Toble 7 It is interesting to note the fairly good consistency in 
the MA’s throughout There seems to be, on the whole, a good agreement 
between the MA^s on the two tests for most groups 
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SUMMAUY 

I. The correlation of these two tests is not as high for adults as it is for 
cluldien, 

2 IJicrc does not seem to be much difference between the se^es in their 
pciformance^i on the tests 

3, There is a tendency for the correlation to rise with the ascendency of 
the intelligence quotient 

4 There seems to be a faiily good agreement, by and large, between the 
mental ages witli the exception of tJie adult and superior groups. This ex- 
ception is probably due to the fact that the Pintncr-Paterson Short Per- 
formance Scale docs not attain a sufficiently high mental age 

5 TJie piesent study suggests the possiblJiCres of a similar study com- 
paring the Rinet with other performance scales. 
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NOTE ON THE RELATION OF SIMPLE TO SERIAL REACTION 

L F Beck 

The hteiatuie which pertains to simple reaction and serial reaction re- 
veals that these two tasks aie specific motor skills, that is, little or no 
iclationship exists between them (2, 4, 5, 8, 9) ^ However, in virtually dIJ 
mnasiiicmcnta of simple reaction a preparatory stimulus has been given m 
order to “set’* the subject foi the response In serial reaction, on the other 
hand, the perfoirnance is of a more random nature m which the Bub;ect 
IS totally unaware of the next movement which he will execute, Hence, 
pait of the specificity of simple and serial reaction might be attributed to 
differences in the motor attitudes of subjects dm mg the two performances 

Cattcll (3) and Woodiow (12) have shown that readiness for response 
tends to i educe the lime required for simple reaction, but the amount of 
the reduction is not constant from individual to individual Apparently, 
then, simple performance with a preparatory stimulus is to some extent 
different fiom simple performance which is executed without a preparatory 
stimulus.^ Ill the present paper an attempt is made to determine [n) the 

^A suTnmaiy of this liteiaturc has been prepared for publication else- 

'^“G^neia/.ivLvs of the litciatuie on renction-t.mcs ote given ,n (U. 7, 
11 ) 
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influence of pteparedneas and unpicparecincsa on simple reaction-timc, and 
(i>) the contiibution of preparedneaa to the lack of relationship between 
simple reaction and serial reaction 

For the measurement of serial reaction, the Seashore serial discrimcter 
was used. This apparatus calls for the successive nctivntioji of tJie four 
Zingers of the right hand in i espouse to four numbers which are presented 
visually m a random succession, A Dunlap chronoscope was employed for 
recording the simple rcactiou-times Every subject was instructed to presa 
a telegraph key with his right hand when he observed any movoment of 
the pointer on the dial of the chronoscope In one senes a preparatory 
stimulus, ^‘ready,’* was given from seconds prior to the engaging of 

the recording meciianism of the chronoscope. In a second seiies no pie- 
paratory stimulus was given, and the instrument was engaged at varying 
intervals of 3-20 seconds after the pievions reaction. 

The testing program w;is divided into two parts, each of which included 
40 prepared simple reactions, 40 unprcpaied simple reactions, and 4 two- 
minute trials on the discrimetcu The order of administration was altered 
fiom subject to subject in order to hold constant the triaNposition error m 
each test Thirty-eight men who are students in Brown University served 
in this study, 

The means, the standard deviations, and the reliability coeflicieats, which 
have been corrected with the Biown-Spearman formula, are as follows: 



Mean 


r 

u 

Simple leaction, prepared 

17+6 

21 5 

0 83 

Simple reaction, unprepared 

208.3 

215 

0.83 

Serial reaction 

196 

35.2 

0 93 


Simple reaction is expies^ed in thousandths of seconds, while the score 
for serial reaction is die number of coriect discriminative' finger movements 
made in a two-minute period. 

Correlations among the three measures and the percentage of common 
factors represented by each coefficient arc as follows 


r- commonality 

Simple reaction, pi epared-simple reaction, unprepared 0 65 55 

Simple leaction, piepared-acrial reaction 0 36 23 

SiTTipie reaction, unprepaied-scual reaction 0 33 20 


In each case the obtained r was corrected for attenuation and squared 
This technique gives an indication of the percentage of common factors 
which exists in the respective tests (10) 
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The differences between the means of the two types of simple reaction 
show that a longei time is required for response without than with a 
preparatory stimulus. But that there are individual fluctuations with re- 
spect to the gioup between the two l^iJids of reaction js disclosed by the 
#=0 6S This fact checks with the observations of Cattell and Woodrow 
Incidentally, one recalls here, in addition, the reputed importance of 
Etnstclhuiffejt, Aufoahcitf and Bewitssiseinlagen which was so firmly empha- 
sized after Cattell's study 

The standard deviation of the scores m serial reaction Is about one-third 
gieatei than similai sigmas reported elsewhere in the literature (2). Also, 
the correlation between seiiai reaction and prepared simple reaction la 
somewhat higher than that of previous results. The latter discrepancy rests 
m part upon the excessive range of the serial reaction scores, 

Pinally, the two kinds of simple rciiction, both of which between them- 
selves contain many dissimilar factors, con elate about equally with serial 
le action Hence, it follows that the presence op absence of a preparatory 
stimulus in simple reaction has little or no effect upon the degree of 
specificity which maintains between simple and serial reaction 
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